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PREFACE 



A 



This volume is one of a set of 18 
that form a complete course 
in 

ALGEBRA - LEVEL ONE 



The volume has been structured 
in a multiple choice question-answer format, 
with the pagination scrambled 
and 

is to be used in conjunction with 
a program control console 
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punch card input . 
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VOLUME 9 

This volume covers the following material as shown in this excerpt from the... 
Syllabus : 

REFERENCE BOOK SECTION 



SEGMENT DESCRIPTION DOLCIANI DRESSLER DODES 
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READING ASSIGNMENT 
VOLUME 9 



Before you begin to answer the questions in this STUDY GUIDE you should 
read the pages indicated. 



SEGMENT FROM PAGE TO PAGE 

1 251 253 

2 253 255 

' Modern Algebra Book I 

3 255 259 Dolciani, Berman and 

Freilich 

4 259 260 Houghton Mifflin, 1965 

5 261 z63 



Read EVERYTHING contained in these pages, 
EXAMINE every illustrative problem 
Write in your NOTEBOOK: 

1) Every RULE that has been stated 

2) Every DEFINITION that Las been presented 

3) Solve at least ONE PROBLEM of each type covered in the lesson. 



If you wish additional information 

for enrichment purposes consult: Algebra 



Dodes and Greitzer 
Hayden Book Co, , 1967 



You will be given additional notes at various places in the STUDY GUIDE. 
These, too, should be entered in your NOTEBOOK. 
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GENERAL INSTRUCTIONS 

Ask your teacher for: 

PUNCH CARD . 
PROGRAM CONTROL 
ANSWER MATRIX 

When you are ready at the PROGRAM CONTROL 

Insert the PUNCH CARD in the holder 
Turn to the first page of the STUDY GUIDE 
Read all of the instructions 
Read the First Question 

Copy the question 

Do your work in your notebook 

Do all of the computation necessary 

Read all of the answer choices given 

Choose the Correct answer 

(remember, once youVe punched the card 

it can't be changed) 

Punch fae card with the STYLUS 

Read the instruction on the PROGRAM CONTROL 
(it tells you which page to turn to) 

TURN TO THAT PAGE: 

If your choice is not correct you will 
be given additional hints, and will be 
directed to return to the question and 
to choose another answer. 

If your choice is correct then you will 
be directed to proceed to the next ques- 
tion located inimediately below, on the 
same page . 



If you have no questions to ask your teacher now, 
you can turn the page and begin. If you have 
already completed a SEGMENT turn to the beginning 
of the following segment; 



CHECK THE PAGE NUMBER BY LOOKING AT THE TMLE OF CONTENTS 



I 
1 



VOLUME __9__ SEGMENT begins here: 

Obtain a PUNCH CARD form your instructor. In addition to the other 
identifying information that must be furnished by you, you are asked to 
punch out the following: 

COLUMNS 48 and 50 A ii (Sequence Number) 

54 and 56 0^ ^ (Type of Punch Card) 

60 and 62 0 9^ (Volume Number) 

66 and 68 £ ii (Segment Number) 

Your READING ASSIGNMENT for this Segment is pg : 251 - 253 



SUPPLEMENTARY NOTES: 

One of the most useful skills that you will need in your future work in 
algebra is the factoring of trinomials- It will aid you in reducing 
fractions and in simplifying complicated problems. 

You will now be asked a series of questions to draw your attention to the 
more important points. 



Question 1 

Recognize which of the following polynomials is a trinomial and select 
the letter next to the correct answer. 



1 
2 



(A) 



3 



- 3x 



2 



+ 3x + 3 



(C) 



3xyz 



X 



(B) 1 - 9y + 9y^ 



(D) 



None of these. 



IX 



J. 

Very good. You made the correct choice. 

Let's do this question together. The square root of 9x*^ is 3x , 

the square root of 49 is 7 ; and the middle term is rivice the product 

of these 2 square roots. Than is, 

2 f 3x ) ( 7 ) = 42x 



Please go on to question 5 below,, 



Q uestion 5 

The following trinomials are trinomial squares: 

2 

I. n + 18n + 81 

II. 144y^ + 24y i- 1 

Perform the necessary calculation and find the letter which expresses both 
trinomials as squares of binomials, 

(A) I. ( n + 9 )^ , II, ( 14y + 1 )^ 

(B) I. ( n + 18 )^ , II„ ( 12y + 1 )^ 

(C) . I. ( n + 9 )^ , II. ( 12y + 1 )^ 

(D) I. ( n + 18 )^ , II. ( 14y + 1 )^ 



IX 



3^ 
1 

A trinomial indicates by its name the number of terms in the polynomial. 
In this case, there are three terms containing variables and a fourth 
term, the 3 . This makes the expression a quad rinomial ■ 



PleL.ie return to page 18 and try this question again. 

1 



3 
2 

We don't agree. Let us take a ^ok at the trinomial 

+ 12x + 36 

First ask yourself, "Is it a trinomial square?" The first term is squared, 

X = ( X ) 

2 

and so is the last term, 36 = 6 

Thus, the first and last terms are each perfect squares. 
The middle term is 12x = 2 ( x ) ( 6 ) 

This is, the middle term is twice the product of the square roots of the 
first and last terms- 

Hence, x^ + 12x + 36 

is a trinomial square* 

The question now is, "What is it the square of?" 



Please return to page 20 and try the problem again. 

1 



IX 



4 
1 



You did not ' ',hr choice. 

If you we J.. ..iug in a bank and you were counting stack of 100 dollar 
bills, would you count the money more than once to make sure that you have 
the correct amount? Of course you would. In other words, in important 
situations, you check to make sure, Weil, algebra is important too! \>/hy 
don't you check your answer by multiplying ( 8p -f 1 ) and ( 2p + 1 ) 
CO see if you get 

2 

16p + 8p + 1 ?! 



Please return to page 8^ and try this question again- 

1 



4 
2 

This is the correct answer^ Be sure that you check your answer each time 
before you make your decisionr 

Please go on to question 9 below. 
Qr.estion 9 

Apply the proper principle and factor the trinomial, 

2 2 
64x -f- 48xy -h 9y 

Select the letter which labels the correct answer. 
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(A) 


( 


4x + 


3y 




(B) 


( 


8xy + 


3 




(C) 


( 


8x + 


3y 




(D) 


( 


16x + 


3y 


) ( 4x + 3y ) 



IX 



5^ 
1 



A trinomial is an expresL^ion consisting of 3 terms. The coefficients 
of the terms, or the magnilt of the exponents, in no way determines 
whether an expression is a Liiomial or not. 



Please return to page 1^ and choose another letter. 

2 



:6 

A necessary condition that a trinomial is a trinomial square is that 
the first term and the third term are each perfect squares. Now, is the 
number 20 a perfect square ? You know the answer to this question. 



Please return to page 16 and try the question again. 

"2 
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You did not make the right choice. We can help you to do so by 
asking just one little question: What is 14 x 14 equal to? 



Please return to page 2^ and try the question again. 

2 

6^ 
2 

Your method is all right, but your arithmetic is not. The square of 

17 is not 169 . You may find it convenient to remember the key squares 

10^ = 100 
15^ = 225 
12^ =144 
20^ = 400 

Thus, 169 must be somewhere between the square of 12 and the square of 
15 . 



Return to page 20_ and try the question again. 
2 



IX 



We are sure that you made your choice hastily. \^y should a trinomial 
consisting of t:he sum of cubes be called a trinomial square ? 



Return to page 1_8 and try the question again. 
1 



2 

In order for the expression, 

9x^ + + 49 

to be a trinomial square, it must eqvial 

( 3x + 7 )^ 

We are sure that you can square this binomial and discover what the middle 
term should be. ^ 



Return to page 19_ and choose another letter. 
2 



IX 



8^ 
1 

This choice is correct. 

Now proceed to question 7 below. 

Question 7 

Apply the proper principle to write 

16p^ + 8p + 1 

in factored form- 

Select the letter which labels the correct answer. 



(A) 


( 


8p 


+ 


1 


) 


( 2p 


+ 


1 


) 


(B) 


( 


8p 


+ 


1 


) 


( 8p 


+ 


1 


) 


(C) 


( 


4p 


+ 


1 


) 


( 4p 


+ 


1 


) 


(D) 


( 


4p 


+ 


1 


) 


( 4p 




1 


) 



8 
1 

We don't agree. 

If a reward of $100 were offered for the correct answer, you would have 
checked your answer ver. carefully. You v:ould have multiplied the binomials 
in each of the 4 choice^ to see if their product equalled the given 
trinomial, 

64x + 48xy + 9y 
Please make believe that there is such a reward and check your choice. 



Please return to page 4^ and try this question again. 

2 



IX 



We don't agree. 

The expression you chose is a single t?rm. A trinomial is an expression 
consisting of exactly 3 terms. Fot:' example, 

ISa^bc 

is a monomial, as it is an expression consisting of 1 term. 

2 

Axyz + 3x y 
is a binom?al, an expression of 2 terms. 

5x - 3y 4 72 
is, a trinoFdal, an exprrission of 3 terms. 



Please return to page _1 and choose another letter. 

2 



2 

You chose the number 16. How do you know whether you made the correct 

choice? Let us suppose that you did make the correct choice. 

Then, ( 4r + 4 )^ 

2 

should equal 16r + 40r + 16 

But, ( 4r + 4 )^ = 

16r^ + 32r + 16 



Please reconsider, and before you make your decision; check your ajnswer. 



Please return to page 16_ and try this question again. 

2 



IX 



10 

1 

Please multiply ( n -f 18 ) ( n + 18 ) and tell us what you get. 
You didn* t get 

2 

n ^ 18:n + 81 

did you? 



Return to page 2_ and try this question again. 
2 



10 
2 

If you multiply the 2 binomials of your choice, you will find that the 
2 

final term is 4n and not 4 . Please reconsider your choice and check 
your answer by first multiplying the 2 binomials. 



Please return to page 2£ and 'try this question again, 

2 



We don't agree. 

If you multiply the ^ binumiai:^ that yo-j otiose, you will get 

( - 2n + 1 ) 

4 2 
Remember, n is a square, the square of n . Please reconsider this 

problem. 



Please return to page _21 and try this question again. 

1 



2 



We are sorry that we have to disagree with you. The given trinomial 
is a trinomial square. 



Please return to page 22^ and try this question again. 

2 



IX 



12 
1 

You overlooked something. Reme- that a ..nomial are is the 
result of squaring a biiiDinial. When we square a binomial, t±ie middle 
term is twice the producz of the first and third terms. 



Please return to page IS and try the question again, 

1 



12 
2 

You did not make the correct choice. Suppose that we solve a similar 
problem together. Express the trinomial, 

25m^ - 20Tnn + 4n^ 
as a product of 2 binomials. 

We first examine the given trinomial to see whether it is a trinomial 
square. Thus, 

25m^ = ( 5m )^ , 
4n^ = ( 2n ) , 
and 20mn = 2 ( 5in ) ( 2n ) 

Hence, the given trinomial is a trinomial square. However, the middle term 
negative is the product of 2 like binomials, each connected with a 
minus sign. Thus, 

2 2 
2bm - 2Qmn + 4n = ( 5m - 2n ) ( 5ro - 2n ) 



Please return to page 17 and tr-:- this question again. 

2 

IX 
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13 
1 



We don't agree. 

You are confusing the square of a number with twice a number. Please 
reconsider your choice. 



Please return to page 8^ and try this question again. 

1 



13 
2 

One of the best ways of finding out whether you made the correct choice is 
to multiply the 2 binomials and see if their product equals the given 
trinomial, 

y^ - 8y"^ + 16 

Watch those exponents! 

Now, checking an answer is really a good idea. It makes you independent. 
You don't have to wait for the teacher to find out whether you are right 
or wrong; you can find out for yourself. 

Please return to page _35_ and t.ry this question again. 

1 



IX 



14 
1 

Examine all the choices again. One of them does represent the correct 
answer. 



Return to page 1_ and try this question again. 
2 



14 
2 

We don't agree. 

For a trinomial to be a square trinomial, it is necessary that the last 
term is a perfect square. 



Return to page 16_ and try this question again. 
2 



IX 



15 
1 



We don' t agree . 

You must have picked this letter without trying to do the question. 
You know that 18 x 18 does not equal 81. 

You know 14 x 14 does not equal 144. Always check your answers in 
problems of this type by multiplying the factors to see if they do equal 
the trinomial given. 



Please return to pa^-'^e 2^ and try this question again. 

2 



15^ 
2, 

If you will multiply the 2 binomials of your choice, you will find that 
the final term is 4mn not 4 . 

Please reconsider your choice and before you decide on an answer, check 
by multiplying the 2 binomials. 



Please return to page 2£ and try this question again.' 

2 



IX 



16 
1 

Your choice is correct. Let us discuss a method for testing a 

trinomial to see whether it is a square; that is, whether it is a 

trinomial obtained by squaring a binomial. We recognize a trinomial 

square in the following way: 

Let us consider a trinomial; 

/ 2 

4x + 12x + 9 
You ask yourself the following questions: 

Is the first term a perfect square? Yes. 4x^ = ( 2x )^ 

Is the last term a perfect square: Yes. 9 = ( 3 )^ 

Is the middle term twice the product of the square roots of the first 

and third term? In other words, is 

12x = 2 (2x ) ( 3 ) ? 

Yes, it is. Therefore, 

2 

4x + 12x + 9 

is a trinomial square. 

Please proceed to question 3 below. 

16 
1 

Question 3 

Perform the necessary calculation to fill in the missing term whic-h 
will make the expression 

16r^ -f 40r -f 



a trinomial square. 

Select the letter which labels the correct statement. 

(A) 25 (C) 16 ' 

(B) 20 (D) 5 



IX 



17_ 
1 



Very good. You made the correct choice. Let us do this question 
together. The trinomial, 

64x^ + 48xy + 9y^ 
is a trinomial square, since 

64x^ = ( 8x )^ 

and ' 9y^ = ( 3y )^ 

and 48xy = 2 ( 8x ) ( 3y ) 

Hence, the factors are ( 8x + 3y ) ( 8x + 3y ) = 

( 8x + 3y )^ 



Please go on to question 10 below. 



iZ. 
2 

Question 10 

Apply. the proper principle and write the trinomial square, 

I6x^ - 24xy + 9y^ 
as a product of 2 binomials. Select the letter which labels the correct 
statement . 



(A) ( 4x + 3y ) ( 4x + 3y ) 

(B) (16x - 9y ) ( X - y ) 

(C) ( 4x - 3y ) ( 4x - 3y ) 

(D) ( 4x - 3y ) ( 4x + 3y ) 



IX 



18 
1 



This is the correct answer. 



Please go on to question 2 below. 



Question 2 

Recognize vhich of the following polynomials is a trinomial square and 
select the letter next to the correct answer. 

(A) + + 2^ 

(B) a^ + + c^ 

2 2 

(C) m + mn + n 

(D) + lOx + 25 



18 
2 

The product of 2 binomials that differ only in the sign between their 
terms is a binomial, because the ^'middle term'' drops out. 



For example, 

( 3x + 1 ) ( 3x - 1 ) 
2 

9x + 3x - 3x - 1 
9x^ - 1 

Remember Liiat : .omial square factors into the nroduct of 2 like 
binomials . 



Return to page 8^ and try the question ain^ 
1 



19 
1 



The square root of the first tern is 4r • Since the middle term must 

be twice the product of the square roots of the first and last terms, 
we have; 

2 X Vfirst term x v/Tast term = middle term 
Substituting: 2 ( 4r ) Vlast term = vjr 

or 8r Vlast term = 40r 

dividing by 8r \/last term = 5 

Squaring last term = 25 

This choice is correct. 



Now proceed to question 4 below- 



19 
2 

Question 4 

Perform the necessary calculation to fill in the missing tern which will 
make the expression 

9x^ + 49 

a trinomial square. Select the letter which labels the correct choice. 

(A) ' 36x 

(B) 45x 

(C) 42x 

(D) 49x 

IX 



20 
1 

This is the correct answer. 

Please go on to question 6 below. 

Question 6 

Apply the proper principle and write 

2 

X + 12x + 36 
in factored form. Select the letter which labels the correct a: 

CA) ( X + 4 ) ( X + 9 ) 

(B) ( X + 6 ) ( X + 6 ) 

(C) x( X + 12 ) +36 

(D) ( X + 18 



20 
2 



This is the correct answer. 

Please go on to question 8 below. 

Question 8 

Apply the proper principle to write 



2 2 

169in n + 52inn + 4 



in factored form. 



Select the letter which labels the correc;: statement. 

(A) (■ 17mn + 2 ) ( 17mn + 2 ) 

(B) ( 13mn + 2 ) ( 13mn + 2 ) 

(C) ( 13m + 2n) ( 13m + 2n) 

(D) ( 13m + 2n) (I + 2mi 



IX 



i: r:-.. correct answer 

Please • ...r. to t^e next cl,,-jl_o-. 



Ques tion 11 



Apply proper principle ^:nl v/rite 



- 2n^ + 1 



in factored form. 



Please retu: : ^agt, ^ . ad try tb±s questi^.^ a^.^ln, 

2 



21 
1 



Select the letter which labels the correct statement. 

(A) ( n - 1 ) ( n - 1 ) 

(B) ( - 1 ) ( n^ - 1 ) 

(C) ( n^ - 1 ) +1 

(D) ( n^ - 1 ) ( n - 1 ) 



21 

2 

You did not make the correct choice. You should say to yourself: 
^^If k = 1 

is the right answer, 

2 

then ( n - 1 ) 

2 

should equal n -16+1 

But, this is not the casB., therefore, I must be wrong," 



IX 



22 
1 



Very good. You mace ■ correct choice. The fac char :.:.e first term 



is y did not fool ,. ."e have, in t, a tri ..oir,_ai squads si; 

) = ( y . 

16 = ( i )- 
and 3y-^ = 2 ( y"^ , ( 4 ) 

Thus, since ithe middle -arm is negative, zhe factors 

( y - L J { y - ; 



nee 



Please 30 c "o ques-rica 13 below 

22 
2 

Question 13 

Apply trie propex principle and write -he e:x:pression 

2 . bz . 

X + -i 

as a produc:: of 2 binomials. 

Select zhe letter whi-h labels tlie ci:.^rect statement, 

(A) (x + (x + ^) 

a a 

(B) It is r.ot a triLnomial square and cannot 
be factored. 

(C) (X + |) (x 4- |) 

(D) (x + ^ (X + ^) 

/a Za 

IX 



We grant you that this is a in:: 
more fun to be able to do the ii* 
Think of the binomial 

( X - 

as a single term. You may iiVc; .r 

X 

equal to a single letter- wn^ 
Now, the expression that yoi -ivr 

We are sure that you can coiiCLirae 



>---'iiculr problem. But, it is -3 ways 
^robleims. Let us give you a ; art. 

- ) 

- step further and let 
- ' ) 

/ou T.rish, let 

- 2v 
lo factor becomes, 
5z - 2y 

from here without our help. 



Please return to page ^ aini: try this question again, 

2 



23 
2 



It appears that you are a lit ie :i2r3£:iILsss when it comes to signs. Re- 
check your work, as you should every time* 



Return to page 37_ and choose the ccxxect answer, 
1 



IX 
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Id 
1 

'iou c: V uDt in^.. the right choi 

Tee fi--:;!: terr:: -f t::ie product tb- zrri duct of the f:.rsL terr. r each of 
the bi-:rniial5 TL-^t is, the xirrst: equals 

(5iicO ( 

Tc fine -ihi^ product, work your way frr-n left to righ::, us, 

( 5 ) J equals? 
( ; equals? 
( X } : ) equals? 



Pleacc return to page 42^ and tr^^ :z.iie^±z.:p^ 3 again, 

9 



"ou know be:;::t3Lr than that! 

The first rsirm of the product of 2 lr/:T.aiii::.als is ::Lie p„. jduct c the 

first terms. Whan we multiply n::imbar:s -^^ving the ^ian^e b^se, we keep -he 

b.'sse anA add die exponeniZB. Th-is you ir-'li, but whivn ^-njclply tv/o 
arithmetic .niinrbars > we do not adi ther 

Thus, 9x7 js-^ n9t t^qual \i 



EKLC 



Please return ro page 38 and try zhls question ag^ 'n 

2 



IX 



Yo"^ '1.. TDt aake zhe correct choice. If we exaiudne the gl-ven trinomial, 

3^ + ks + 9 

we ~c.. "ha- -he first and ,ast terms are squares, l^at must be the 
value : "he middle term? ,Je can write the following eq'uatian: 

- 2 ( ) ( ) 

Fill X. t.:ie numbers t~._'- -s^ong inside the empty par£r_::r. eses . acd ''ou 
will -- the answer. 



Please :raiurn to page ^ ; .::;d txy this question agsin. 



25 
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V-i -•::jti' t agree. Since you -57ill come across this type of quesi^lDn in your 
future wark in al^^ebra, let 's :.^e if we can settle this type of problem 
CTiciv rimi for all. We are "vyiixg to find the value of k that vi^l irnake 
rhe .rzxnQiid.al a tirlnomial .Tcro^re, We call this operatlcrr "'comrlening 
irr^re... " Hers is a simrxe rule that does the trick., 

TakB 1/2 the coefficl^n:. of the middle term anc squa.nr^ 
the result you get. 
^er apply this rule to another trinomial, say 

+ 12y + k 

One haS^ the coefficient : f the middle tenm is 1/2 (^2) ^' . T;in 

square of 6 is 36 , ^ 

+ 12y 36 

is a ririaoiiiial square. 

Please return to page 29 znd try this queslilon again. 
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Tc an expression in facr^r-c forrr: means to vrire the expression 

= 1" ._'Ji£l of siimpl-r em re?. ^. ions . Now, the choice you made is 
fcc ^-vsui^int to the given trinc-ciial , 



but —is choice is a sum and zicz a product. To get started examine 

the zzzvezi trincnnial:; see whetb-r iz is a trinomial square, and if it is, 

ic c^-r. he written as the prod_ct of 2 like binomais. 



Please return to page 11 and trv tnis qmestion again. 

1 



YoL. ha-/e ; ^erlooked someth=g. - you mulf ^ly the 2 binomials that 
you have — asen, you should find t--_at you left out. 



Return to page 22 and try this, questiar. again. 



IX 



11 
1 



Net quite. This is a more dif 
principle is still the same. 
It is similar to 

2 

z 

low which wouln: you say is ztvi 

( z 

or ( z 



'icult problem, granted, but the 

- 62 + 3 

correct factored form, 

- 3 r 

2 

3 ) ? 



the question again. 
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Yes. We agree wfth you that tne last term of the product of two binomials 
is the product of the last temus of the binomials. 
Hovrever, ( -Sj ) ( 7b ) 

does not equvili -21b 

iju luu^t h£:ve er.^i-v/ersd hastilj, because we are sure that you remember 
the rule: 

When ve multiply two numbers ^l:t5i the same base, we add the exponents. 
FurcheCTore, an algebraic temn TvTithout a visible exponent means that the 
term is of power OGe; that is,, x means x"^ . 

Please re^zrcm to page 4h8 and try the question again • 

1 

ERiC 



t .aase rexurn to page 39 anc: trr 

. 2 
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Ue don't agree. 



The square of 2a means 

( 2a ) ( 2a ) 

Now, ( a ) ( a ) 

does not equal a . 



We cannot believe that you have forgotten the rule for multiplying 

numbers which have the same base. 

a b a+b 
• X • X = X 



2 

X • X = X 



Return to page J7 and try question 2 again. 
1 



28 
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You can't let your attention wander when doing algebra. 

It's not likely that you have forgotten how to multiply two numbers having 
the same base. Remember, keep the base and add the exponents. 



Please return to page 18 and try this question again. 

2 



IX 



Very good. You made the correct choice. 



If we examine the given trinomial, we note that the first terra is 

s = ( s ) 

2 

The last term is 9 = ( 3 ) 

Now, the middle term must equal twice the product of the square roots 
of the first and last terms of the given trinomial. Thus, 

ks = 2 ( s ) ( 3 ) 
ks = 6s ( divide by s ) 
k = 6 



Please proceed to question 15 below. 



29 
2 



Question 15 

Apply the prope?r principle and find the value of k which makes the 
trinomial 

- 16n + k 

a trinomial square* 



Select the letter which labels the correct statement, 

(A) k = 1 

(B) k = 4 

(C) k = 8 

(D) k = 64 
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The product of 2 binomials can be calculated by the method used in 
multiplying any two polynomials. We have learned how to do this only 
a short while ago. However, let's refresh your memory with an example. 
Multiply ( 5x + 3 ) ( 3x - 8 ) . Write 5x + 3 

3x - 8 

2 ? 
Multiply 3x and 5x to get 15x . 15x + 9x 

Multiply 3x and 3 to get 9x . ~ 40x - 24 

Multiply -8 and 5x to get -40x . 15x - 31x - 24 

Multiply -8 and 3 tc get -24 . 

2 

By adding them, we obtain, 15x - 31x - 24. 

Please return to page 3^ and try this question again. 

2 

30 
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We don't agree. 

The last term of the product of two binomials is the product of the last 

terms of the binomials. For example > the last term of the product 

( 7z - 5m ) ( 3z + 9m ) is ( -5m ) ( 9m ) which equals: - 45m^ . 



Please return to page 48^ and try this question again. 

1 



IX 
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Ask yourself the following question: 



Is n^ - 2n^ + 1 



a trinomial square? 

If the answer to this question is yes, then the factors of this trinomial 
axe 2 binomials that are exactly alike. 



Please return to page 21 and try this question again. 

1 



It looks like you had the right idea, but reconsider the constant term 



31 
2 




What is the square root of that expression? 



Please return to page 22 and try the question again. 

2 
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The product of two binomials consisting of the sum and difference of 
the same two terms is a binomial, not a trinomial. 

Thus, for example, 

( 3x + 2y ) ( 3x - 2y ) is a binomial. 
( 5x + 7 ) ( 5x - 7 ) is a binomial. 



Return to page yi_ and try this question again. 
2 
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We don't agree. If instead of inner you think of closest , and instead 
of outer , you think of farthest , it may help you. 

Let us illustrate what we mean by a similar example. What is the inner 
and outer product of 

( lly - 3 ) ( 5y +2)1 
The inner product is the product of the terms that are closest to each other, 
namely, ( -3 ) ( 5y ) = - 15y 

The outer product is the product;^ of the terms that are the farthest apart, 
namely, ( lly ) (. 2 ) = 22y 



Please return to page 45 and try this question again. 

2 



IX 
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Congratulations I You did a pretty difficult problem correctly. 



We are going to do this problem together with you. To simplify matters, 
let 

z = X - 2y 
and the given expression can be re-written as 

- 6z + 9 

This trinomial is clearly a trinomial square and in factored form it equals 

( z - 3 )( z - 3 ) 
Now, replacing the value of z we get 

(x-2y-3)(x-2y-3) 

This is the end of the segment. Before going on to the next segment, 
make sure that you have the following items in your notebook: 

(1) A complete explanation of how to recognize a trinomial square. 

(2) The. identities , 

2 2 
a + 2ab + b 

( a + b )^ 

2 2 
and a - 2ab + b = 

( a - b )^ 

You should now do problems 1 through 4 of the HOMEWORK ASSIGNMENT. 



Turn in your PUNCH CARD and the answer matrix. 



er|c IX 
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VOLUME SEGMENT Jl_ begins here: 

Obtain a PUNCH CARD from your instructor. In addition to the other 
identifying information that must be furnished by you, you are asked to 
punch out the following: 



COLUMNS 48 


and 


50 


4 


1 


(Sequence Number) 


5A 


and 


56 


0 


4 


(Type of Punch Card) 


60 


and 


62 


0 


9_ 


(Volume Number) 


66 


and 


68 


0 


1 


(Segment Number) 



Your READING ASSIGNMENT for this Segment is pg : 253 - 254 
SUPPLEMENTARY NOTES 

When a manufacturer has to produce one unit of an item, the time it takes 
to produce this item is not nearly as important as when the manufacturer 
has to produce 1000 units of this item. In the latter event, it 
becomes extremely important to create devices which will produce the 
parts that make up the item, very rapidly. Such devices are usually 
called " jigs 

The operation of finding the product of two binomials belongs to this 
class. It is an operation that we have to do very frequently in our work 
in algebra. It is, therefore, very important for us to follow the 
procedure used by the manufacturer and create a " jig " , (in 
mathematics it is called an algorithim ) a device that will enable us to 
find the product of two binomials rapidly and efficiently. This, in 
essence, is the purpose of this segment. We will begin by having you do 
problems in the regular manner and then introduce " short cuts or 
" algorithims *V to speed up the process. 

34 
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Question 1 

Apply the proper principle and find the product of the binomials, 

( 3y + 2 ) ( 5y - 7 ) 
Select the letter which labels the correct answer. 

(A) 15y^ - 14 (C) 15y^ - lly - 14 

(B) 15y^ + 31y - 14 (D) 8y - 5 

IX 
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This choice is the correct answer. Please go on to the next question. 
Question 12 

Apply the proper principle and write, 

- 8y^ + 16 

in factored form. 

Select the letter which labels the correct statement. 

(A) ( y^ - 4 ) ( y^ - 4 ) 

(B) ( y^ - 8 ) ( y^ - 2 ) 

(C) ( y^ + 4 )^ 

(D) ( y^ - 4 ) ( y^ - 4 ) 
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Just a quick look at your choice should tell you that you have the wrong 
answer. 

The last term of a trinomial square must be perfect square . The number 
8 is not a perfect square. 



Please return to page 29_ and try question 15 again. 

2 



er|c IX 



36 
1 

Good, this is the correct answer. 

The fact that the coefficients of the given trinomial are letters instead 
of numbers didn^t confuse you. Let's review the thinking you probably did. 
Now, is the trinomial. 



a trinomial square? 
The first term 
The last term is 




2 



3o far, so ;^oodl 

Now, the middle term is 

The 2's cancel. Thus, the given trinomial is a trinomial square; therefore, 
the factors are: 

Please go on to question 14 below. 

36 
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Question 14 

Apply the proper principle and find the value of k which makes the 
trinomial 

s'^ + ks + 9 

a trinomial square. 

Select the letter which labels the correct statement. 

(A) k = 3 

(B) k = 6 

(C) k = 9 

(D) k = 0 IX 



This choice is correct. 

Please go on to question 2 which follows. 



Question 2 

Apply the proper prlrLcizZ: : ^nd find the product of the binomials 

( 2a - 3b ) ( 2a + 3b ) 
Select the letter which ^'-r.-^- ■ - ihe correct answer. 

2 

\-:^) 4^^ - 9b 

(B) 4a"^ 12ab - 9b^ 

(C) 4a - 9b 

D) 4a^ + 12ab - 9b^ 

37 
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No, it looks like you misunderstood the question. You were asked to find 
the third term of the product after simplifying the first result of 
multiplication. The simplification results in a trinomial. The last term 
of that trinomial is the one that is sought. 



Please return to page 48 and answer the question again. 

1 



IX 
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Very good. You made t.ie correct choice. The first term of the produce 
of two binomials is thn product of the first terms: ':!:,.■ 

( 5mx ) ( 3m^x ) 

Now, 5x3 =15 

, 2 . 3 
m ( m ; = m 

X ( X ) = 

therefor-, ( 5=nx ) ( 3m^- ) = lfn\^ 

Hence 153^x^ 
is c. £ ci -. rect answer. 



Please gc on to question 4 below. 
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Question 4 

Apply the proper principle and select the letter which best: completes 
the sentence: the first term of the product of the binomials, 

( 9a^y - 2b ) ( 7a\^ - 5b ) is 

(A) I6a^y^ (C) 63a^y^ 



IX 
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Your c-'ioice is correct. 

To "cL:.:iplete the square," .hat is, to make the binoniial 

- I6n 

into a square trinomial adding a constant term, we must follow this 
procedure: 

1 1 
Take j of th^ coefficient of n : ^ ( -16 ) , 

( which is -8 ) . quare it ( which is 64 ) and add it to the 

binomial 

n^ - 16n + 64 



Now proceed to question 16 below. 



39 
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Question 16 

Relate to the proper principle and write the expression, 
(x-2y)^-6 (x-2y)4-9 

in factored form. 

Select the letter which labels the correct statement. 

(A) ( X - 2y ) ( X - 2y f 9 ) 

(B) ( X - 2y + 3 ) ( X - 2y + 3 ) 

(C) ( X - 2y - 3 ) ( X - 2y - 3 ) 

(D) None of these 

IX 



Very good. You made the correct choice. 
Th=: inner product of ;:.ne two binomials 



Leu us do thi.3 question together. 



( 3x - 7Jl_J^2x_ + 8 ) 
13 the product of the two ac.iacent terms connected by the single loop; 
■'^-^^ -7 ) ( 2x ) = -14x 

Tie outer product is the product of the terms that are furthest apart, 
connected by the double loop; that is, 

( 3x ) ( 8 ) = 24x 



Please proceed to question 7 below. 

40 
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Question 7 

Apply the proper principle to find the sum of the inner and outer 
product of 

( 9x + 2 ) ( 3x + 5 ) 
Select the letter which labels the correct statement. 

, (A) 19x 

(B) 51x 

(C) 45x 

(D) 51 

IX 
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You should use the F-O-I-L method to multiply two binomials. But 
it appears that you just multiplied the First and the Last and 
forgot about che outer and inni=r products. 



Please retuim to page 53^ ainL try this question again. 

2 
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You have the right idea, but didii't you get mixed up on the sum of the 
outer and inner rgrms? 



Return to page 56_ and try the question again. 
2 



IX 
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Correct! Let's review the proper procedure. If you examine the two 
binomials, you will notice that the terms in each of the binomials are 
exactly alike; namely, 

2a and 3b 

The only difference is that one binomial has a minus sign connecting the 
two terms, while the other has a plus sign. Now, such binomials can 
be multiplied at sight, using this rule: 

'*The product of the sum and difference of 2 terms equals the 
square of the first term minus the square of the second term," 
This is an important rule which you cannot afford to forget. Please 
check whether you have it in your notebook. If not, write it down. 



Memorize this proto-type 



(a+b) (a-b) = a^ - b^ 



Please proceed to question 3 below. 
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Question 3 

Apply the proper principle and select the letter which best completes the 
sentence: The first term of the product of the binomials, 
( 5mx - 7 ) ( 3m^x + 4 ) ■ is 

(A) 15m^x^ 

2 2 

(B) 8m X 

(C) 15m\ 

3 2 

(D) 15m X 

IX 



1 

You should leview what inner product means. The inner product is the 
product of the two terms that are closest to each other. For example, 
in the product 

( 5y - 11 ) ( 3y + 8 ) 
- 11 and 3y 

are the terms that are closest • 
Their product is called 

the inner product 
Similarly, 5y and 8 

are the two terms that are the farthest apart. Their product is called 
the outer product. Keep this in mind- 

Please return to page 57^ and try this question again. 

2 
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You made a hasty decision. Ask yourself again; 

What does ( 6p ) ( 3p ) equal? 

What does (-5q ) (-2q ) equal? 

Keep in mind the laws of exponents as you decide upon the answer to these 

questions. 

Please return to page 5£ and try this question again. 

2 
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Your algebra is fine, but your arithmetic is not. How much is 9 x 7 



Please return to page 38 and try this question again. 



44 
2 

Sorry, but this is not the right choice. Let us do a similar problem 
together. 

Find the sum of the inner and outer product of the binomials 

( 5p - 3 ) ( 7p - 6 ) 
The inner product is ( _ 3 ) ( yp ) = 21p 

The outer product is ( 5p ) ( - 6 .) = 30p 

The sum of the above two monomials is 

- 51p 

Note that the sign in front of the terms of the binomials, must be 
considered. 



Please return to page 54 and try this question again. 

1 
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This is the correct answer. 

Now let us introduce another method of multiplying two binomials 

outer terms 



First ) notice 
the description of 
the positions of, 
the terms : 



( X + a ) ( X + b ) 

I L 



inner terms 



Second ) relate 
these to the 
product : 



X + 
X + 



first terms 



( X + a ) ( X + b ) 



last terms 



X + bx 

+ ax + ab 

2 

X + (ax + bx) + ab 

product of 
last term 

sum of 

product of outer 
terms and product 
of inner terms 



product of 
first terms 
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Question 6 

Apply the proper principle and find ( I ) The inner product 

(II ) The outer product obtained by 
multiplying (3x - 7) (2x + 8) 
Select the letter which labels the correct statement. 



(A) I. 14x , II, 

(B) I. -14x , II, 

(C) I. 6x^ , II 

(D) None of these. 



24 
24x 
-56 
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You did not make the right choice. You added when you should have • 
multiplied. The inner product means the product of the twc terms that 
are closest to each other. You took their sum. You made the same 
type mistake with the outer product. 



Please return to page 40_ and try this question again. 

2 

46 
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Have you forgotten how to multiply two binomials? 

There are four multiplications to be performed. It seems that you forgot 
two of them. 



Please return to page 56^ and try this question again. 

2 
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We don't agree. You have to include the sign of the terms. 

The inner product is not merely 

( 9 ) ( 7x ) 

but (-9 ) ( 7x ). 



Please return to page 57^ and try question 8 again. 

2 
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Almost right. Please examine the last term of your choice, and see if 



you can find the mistake you made. 



Return to page _51 and select another letter. 
2 



IX 
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This choice is correct. Please proceed to question 5 which follows. 
Question 5 

Apply the proper principle and select the letter which correctly 
completes the statement: The third term of the product of the binomials, 
after simplifying 

( y - 3b ) ( y + 7b ) equals, 

(A) -21b (c) -21b^ 

(B) 4b (D) -3by 
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We don' t agree . 

Remember this important fact: the product of two binomials involves 
four separate multiplications. Didn't you forget the two middle? 
products? 



Return to page 59 and try this question again, 
2 
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It is very important that you read the quescion carefully and answer 
exactly what is being asked. It is a shame to lose credit for a 
question when you really know how to answer it. Now, the question 
asked for the sum of the inner and outer product and your answer is 
the outer product only. 



Please return to page 40^ and try this question again. 

2 
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We are disappointed. Don't you know that the area of a rectangle is the 
product of its length and width, and not the sum of the length and 
width? 



Please return to page 61L and choose another letter. 

2 
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You did not make the correct choice. One of the letters does have the 
correct answer next to it. Please reconsider. 



Please return to page 52 and try this question again. 

2 

50 
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No, the answer is one of the other three choices. 
Check your work carefully. 



Return to page 56^ and try the question again. 
2 
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Very good. You made the correct choice. Let's do this question together^ 

We have to find the sum of the inner product and the outer product 

( 2y - 3 ) ( 7y - 5 ) 

The inner product is . ( - 3 ) ( 7y ) = -21y 

The outer product is ( 2y ) ( - 5 ) = -lOy 

The sum is -3ly 

To multiply 2 binomials, we use the Distributive Law where each term of 

the first binomial multiplies each term of the second. In the above case. 

( 2y - 3 ) ( 7y - 5 ) - 

2y ( 7y - 5 ) + ( -3 ) ( 7y - 5 ) 

or to list the steps: 



( 


2y 


) 


( 


7y 


) 


First Terras 


( 


2y 


) 


( 


-5 


) 


Outer Terms 


( 


-3 


) 


( 


7y 


) 


Inner terms 


( 


-3 


) 


( 


-5 


) 


Last terms 



Students refer to this raethod as the "F-O-I-L" raethod frora the initials. 
Please go on to question 10 below. 
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Question 10 

Apply the proper principle and multiply the binoraials 

( 2ra + 3 ) ( 5ra + 4 ) 

at sight. 

Select the letter which has the sarae answer you got, 

(A) lOra? + 12 

(B) lOra^ + 23 + 12 

(C) lOra^ + 23 + 7 

(D) My answer was different frora any of the above. 

IX 
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You are confusing the area with perimeter. The area of a rectangle is 
the amount of surface it contains. It is equal to the product of its 
length and width. Think of it this way; the perimeter of a rectangle is 
the number of feet of fencing required to enclose it, while the area 
tells you how many things can fit inside the rectangle. 



Please return to page 61^ and try this question again. 

2 
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It seems that you know the rule for multiplying binomials at sight, but 
you evidently have forgotten how r.o multiply numbers having the same base. 
When we multiply two numbers with the same base, we keep the base and 
add the exponents. Do you see your mistake? 



Please return to page 64 and try this question again, 

1 
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You lost something on the way. You forgot to include the letter. When 
you multiply 

9x by 5 

the answer is not 45 * 



Return to page 40 and try question 7 again, 
2 
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You made an error in the middle term of your answer. The middle term of 
the product of two binomials is the sum of the inner and outer products- 



Please return to page 59^ and try this question again. 

2 
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Tnis is the correct ansvjcr. Please go on to the next question. 
Question 9 

Apply the proper principle and find the sum of the inner and outer 
product of 

( 2y - 3 ) ( 7y - 5 ) 

Select the letter which labels the correct stato^aenl. 

(A) -31 

(B) -17y 

(C) -lly 

(D) -31y 
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We don't agree. Granted that you never had the problem of finding the 
product of 3 binomials at sight. However, you can forget about the 
third binomial for a minute, and consider the product of the first two 
binomials. After you find their product, you can then multiply this 
product by the chird binomial. Look at it this way: a more complicated 
problem is usually only a combination of 2 or more simpler problems. 



Please return to page 60 and try this question again. 

1 
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It shouldn't be. The correct answer is listed. We checked our answer 
before writing it down. Did you check yours? 



Return ro pag ■• ' ly q iO attain. 
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boin=- times a <2xperimenL can be very helpful. May we suggest that you 

multiply th<i following : ;,\/iiidls? 

( X + 2 ) ( X + 3 ) 

( X + 2 ) ( X - 3 ) 
. ( X - 2 ) ( X + 3 ) 

( X - 2 ) ( X - 3 ) 
and examine each of the products for the sign between their terms. Have 
you arrived at a conclusion? 



Return to page _66 and try this question again. 
2 
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Very good! It takes courage and self confidence to say "my answer was 
different from any of the above." Let us do this problem together. 
We will use the FOIL method. The product of the two binomials 

( 6p - 5q ) 

and ( 3p - 2q ) 

is the product of the first two terms, 

( 6p ) ( 3p ) = 18 p^ 
Then we get the sum of the outer and inner products; namely, 

( -2p ) ( 6q ) - ( -5q ) ( 3p ) = 

-l^pq - 15pq 

-27pq 

Finally, we add the product of the la.sf two terms, 

( -5q ) ( -2q ) = lOq^ 

2 ? 
Hence, the answer is 18p - 27pq + lOq 

Please go on to question 12 below. 
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Question 12 

Apply the proper principle and multiply the binomials 

( 7t - 3 ) ( 4t + 5 ) 
at sight. Select the letter which has the same answer that you obtained. 

(A) 28t^ ^ 47t - 15 

(B) 28t^ - 15 

(C) 28t^ + 23t - 15 

(D) My answer was different from any of the above. 
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This is the correct answer. 
Let's review this problem 

( 9x ) ( 5 ) = 45x 



(2 ) ( 3x; = 6x 
= 51x 



the outer product is 



( 9x 



( 3x + 5 ) 

the inner product is 
the sum of the two is 



Now proceed to question 8 below. 
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Question 8 

Apply the proper principle to find the sum of the inner and outer product 
of 

( 6x - 9 ) ( 7x + 5 ) 
Select the letter which labels the correct statement. 

(A) 42x^ - 45 

(B) 33x 

(C) -33x 

(D) None of these. 
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Please remember that the product of two different binomials involves 
four multiplications . 

Use the F-O-I-L method. 



Return to page 61 and choose another letter, 
2 



58 
2 



We don ' t agree , 



The only hint that we are going to give you is to reconsider the middle 
term of your choice. We have confidence that you will find your error. 



Please return to page 64 and try this question again. 

1 



ERIC 
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This is the correct answer. 

( 2ra + 3 ) ( 5m + A ) 
can be multiplied i.ientally by using the "F-O-I-L" method, 



F: 


( 2m ) 


( 


5in 


) 


= lOm^ 


0: 


( 2m ) 


( 


+4 


) 


= +Sm 


I: 


( +3 ) 


( 


5m 


) 


= -l-15m 


L: 


( +3 ) 


( 


+4 


) 


= +12 



combining, we get +23m 



Therefore, the answer is 



lOm^ + 23ni + 12 



Please proceed to question 11 below. 



5± 
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Question 11 

Apply the proper principle and multiply the binomials 

( 6p - 5q ) ( 3p - 2q ) 
at sigtit. Select the letter which has the same answer that you obtained. 

(A) 18p - 27pq + lOq 

(B) 18p^ + lOq^ 

(C) ISp'^ - 3pq + lOq^ 



(D) My answer was different from any of the above, 



IX 
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This is the correct answer. Please go on to the next question. 
Question 15 

Without actually multiplying the binomials, 

(x - 1), (x + 1), (x" + 3) 
relate to the proper principles and find their continued product. 

Select the letter which labels the correct statement. 

(A) - 3 

4 2 

(B) X + 2x - 3 

->••-•- 3 2 

(C) X + 2x - 3 

(D) x'^ + 2x^ + 3x - 3 
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This choice is not correct. Why don't you substitute the values you've 
chosen for the blanks in ths binomials and multiply them to check your 
answer. 



You notice that the product of each pair of numbers must equal 12 . 
Now, 7 X 5 = 35 

8 X 4 = 32 

6 X 6 - 36 

Since none of these products equals 12, every pair was wrong. 



ERIC 



Please return to page ,78 and make the correct choice. 

1 



IX 
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Very good! You made the correct choice. In finding the product of two 
binomials at sight, we should say to ourselves, "If we need the product 
of the first two terms; that is, 

( 7t ) ( 4t ) = 28t^ 
Then, we must adc ae sum of the inner and outer products, 

( -3 ) ( 4t ) + ( 5 ) ( 7t ) = 

_12t 4 35t = 23t 

Finally, we must add the product of the last two terms, 

( -3 ) ( 5 ) = 15 

Hence, the product is 

28t^ + 23c - 15 " 
Please proceed to question 13 which follows. 

61 
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Question 13 

The length and width of a rectangle are 

( 4x - 7 ) 

and ■ ( 2x + 5 ) 

respectively. 

Apply the proper principle and express the area of this rectangle at 
sight. Select the letter which labels the correct statement. 

(A) 6x - 2 

(B) • 12x - 4 

(C) 8x^ - 35 

(D) 8x^ + 6x - 35 

IX 



ERIC 
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Very good! You made the correct choice. If a trinomial with only plus 
signs between its terms is written as a product of two binomials, the 
binomials will have only pli > signs between their terms. 

Thus, for example. 



Please go on to question 2 below. 

2 

Question 2 

Perform the necessary calculation to find the number of different pairs 
of natural numbers whose product is 36 . 

Select the letter which has the same answer that you obtained. 



+ llx + 30 = ( X + 6 ) ( X 4- 5 ) 



(A) 



4 pairs 



(B) 



9 pairs 



(c) 



5 pairs 



(D) 



10 pairs 
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You selected a pair of numbers whose product is 28 • That is fine. 
But, there is an additional reciuirement . The pair of numbers must 
add up to the coefficient of x . Your selection does not meet this 
second requirement , Please do something about this • 



Return to page 71^ and answer the question again, 
2 



63 
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Let us consider all the possible faci:ors of 24 • 
They are, 

( 24 , 1 ) , ( 12 , 2 ) , ( 8 , 3 ) , ( 6 , 4 ) 

Now, which of these factors will result in the smallest value of k ? 
A good idea would be to try each one and see. 



Please return to page 73 and re-consider the problem. 



IX 
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This is the correct answer. Please go on to the next question. 
Question 14 

Apply the proper principle and write the product of the binomials, 
( 2x" - 3y^ ) and ( 4x^ + 5y^ ) 

at sight. 

Select the letter which labels the correct statement. 

(A) 8x^ - 2x^y^ - 15y^ 

(B) Sx"* + 2xY - ISy"^ 

(C) 8x^ - 2x^y^ - 15y^ 

(D) 8x^ - I5y^ 
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This choice is not correct, 



If you recall, the product of the "last terms" should equal the constant 
tei-m in the trinomial. Now since the pairs of numbers that you chose, 
actually become the "last terms" in the two binomials, shouldn't you 
multiply them as a test? At this point we are not concerned with the 
coefficient of the x term; we are considering only the constant term. 



Return to page and try the problem again. 



IX 
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Very nice I You made the correct choice. We'll enjoy doing this problem 
together with you„ We start by examining the first two binomials, and 
we notice that they are exactly alike except for the sign between their 
terms. The product of such binomials is the square of the first term 
minus the square of the second term. Thus, 

(x-l)(x + l) = x^-1 

Hence, it remains to find the product-, of 

( x^ - 1 )( x^ + 3 ) 
The product of the two first terms is 

( )( ) = x^ 

The sum of the inner and outer products is 

( -1 )( x^ ) +. ( 3 )( x^ ) = 2x^ 
The product of the last terms is 

( -1 )( 3 ) = -3 

This is the end of the segment. Before going on to the next segment, you 
should have the following item in your notebook: 

To multiply two binomials at sight, multiply the first terms of the 

binomials . 

Multiply the first term of each binomial by the last term of the other. 
Multiply the last terms of the binomials. 
This can be expressed as a formula: 

2 

(ax + b)(cx+d) = acx + ( ad + be )x + bd 
A quadratic term is a term of degree two. 
A linear term is a term of degree one. 

A constant term is a numerical term with no variable factor. 
You should now do problems 5 through 8 of the HOMEWORK ASSIGNMENT - 




Please turn in your PUNCH CARD. 
IX 
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VOLUME _9_ SEGMENT _3_ begins here: 

Obtain a PUNCH CARD from your instructor. In addition co the other 
identifying information that must be furnished by you, you are asked to 

DUnch out t-hp follnMnna- 



punch out the following 
COLUMNS 



48 


and 


50 


4 


2 


(Sequence Number) 


54 


and 


56 


■ 0 


4 


CType of Punch Card) 


60 


and 


62 


0 


9^ 


(Volume Number) 


66 


and 


68 


0 


3 


(Segment Number) 



Your READING ASSIGNMENT for this Segment is pg : 255 - 258 
SUPPLEMENTARY NOTES: 

In this SEG you will learn how to do the reverse operation of what you 
learned in SEG 2 . In the previous SEG you learned how to multiply two 
binomials at sight to produce a trinomial; whereas in this SEG you will 
be given the trinomial and will be asked to find the two binomials that 
it equals. This operation is known as FACTORING THE TRINOMIAL. 

In your NOTEBOOK you should have definitions, from the READING, for the 
following concepts: quadratic term, linear term, constant term, factor 
prime trinomial, integral coefficient, and absolute value. 

Now proceed to the first question, below. Good Luck! 
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Question 1 

Apply the proper principle and select the letter which correctly completes 
the statement: if a trinomial with only plus signs between its terms, is 
written as a product of 2 binomials, then 

(A) The binomials have minus signs between their terms. 

(B) The binomials have plus signs between their terms. 

(C) One binomial has a plus sign, and the other has a minus sign. 

(D) The first binomial must have the plus sign, the second has the minus 
sign. 

IX 



We don't agree. 

Remember that the number 1 is a factor of every natural number. 
Please reconsider your choice. 



Return to page 62^ and try this question again. 
2 



This is the correct answer. Please go on to the next question. 



Question 8 

Apply the proper principle and write the trinomial. 



67 
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p^ + 14p + 33 



in factored form. 



Select the letter which labels 



the correct answer. 



(A) 



( p + 13 ) ( p + 



3 ) 



(B) 



( p + 11 ) ( p + 



3 ) 



(C) 



( P - 11 ) ( P - 



3 ) 



(D) 



It can't be factored 



IX 
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Anybody can make a mistake, but when one makes the same mistake again 
and again, then 'there is something wrong. Now, give us your mndivided 
attention. 



Unless the binomials are in the form ( a + b ) ( a - b ) , where the 
2 2 

product is a" - b 5 the product of two binomials is not a binomial 
but a trinomial. 



The answer to this problem should contain three terms. Our purpose is 
to prevent you from making this same mistake again. 



Please return to page 64 and select another letter, 

1 
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No, that answer is not correct, 



Although it is true that there is an unlimited set of number pairs that 
have a product of 12 , 

such as 24 X I 36 x | . 

and 1200 x ^ 

the number of pairs of integers that have a product of 12 is 
definitely limited. 



Return to page 28 and try the problem again. 
1 



IX 
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Yes, 

9 + 2 = 11 

but no, they are not factors of 28 , since 9 x 2 does not equal 
28 . 

Can you find a pair of factors that- meet both requirements? Of course, 
you can. 



Return to page 7J. and try this question again. 
2 
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Your choice shows that you overlooked an important clue. 

Remember the following: If & trinomial has a plus sign before its last 

term, both binomial factors must have tlie same sign between their terms. 

l^en the middle term of the trinomial has a minus sign, both binomial 

factors have minus signs between their terms. To illustrate, 

2 

X - 5x + 6 must be of the form 
( X - a ) ( X - 6 ) 



Now, return to page 74^ and try this question again. 

2 

IX 
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How did you get 7 ? That is more than we got. 

For 36, one pair would be 2 and 18 . We are counting the pairs not 
the different factors. 



Please return to page ei and try this question again. 

2 

20 

2 

Your best weapon in determining whether given factors of a trinomial 
are the correct ones,- is your skill in finding the product of 2 binomials 
at sigKt. By this time, you should be an expert in this operation. 
Please examine the sum of the inner and outer products. 



Please return to page 67 and try this question again. 



IX 



ERIC 
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Very good. You made the correct choice, 



2 

If X + ax + 12 

is to equal (x + b)(x+ c) 

2 

then X + ax + 12 

2 

must equal x ( bx + cx ) + be 

2 

or X + ( b + c )x + be 



Therefore, by comparison 

be 

must equal 12 
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Question 4 

Apply the proper principle and select the letter which correctly completes 
the statement. 

If •x'^. + kx + 28 

is written as the product of two binomials, the factors of 

28 

that must be used in order that 

k = 11 

are 

(A) C 14 , 2 ) (C) ( 28 , 1 ) 

(B) ( 9 , 2 ) (D) ( 7 , 4 ) 

IX 
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If you can find two numbers whose product is 10 , and whose sum is 7 
the trinomial can be factored. Keep looking and you shall find such a 
pair of numbers . 



Please return to page 84 and choose another letter. 

2 
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The best way to answer a question like this is to put the values of k into 
the trinomial 

2 

X + 7x + k 
and see if it can be factored. For example, if 

k = 9 

2 

we get the trinomial x + 7x + 9 

The two possible pairs of factors of 9 are 

( 3, 3 ) and (9,1) 
Using the first pair, we get 

2 

X + 6x + 9 



Using the second pair, we get 

2 

X + lOx + 9 
Thus, k = 9 

is not a correct choice. Proceed in the same way with the other choices, 

and you will eventually come up with the correct values of k . 

Please return to page 88 and try this question again. 

2 IX 
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Very good. We are always pleasantly surprised when a student has the 
courage to choose "none of these". It shows that he has confidence in 
his work. By the way, do you know the correct factors of 

ex^ + 23x + 20 ? 
They are (3x + A ) ( 2x + 5 ) 

In the next segment, we will learn how to factor such trinomials. Check 
the problem by j jsing the F~0-I-L method. 

r"2x^'^r^5 ) = 3x ( 2x + 5 ) +4 ( 2x + 5 ) 



C 3x + 



F: 


(First) 


: ( 


3x 


) 


( 


2x ) 


= 6x2 


0: 


(Outer) 


: ( 


3x 


) 


( 


5 ) 


= 15x 


I: 


(Inner) 


: ( 


4 


) 


( 


2x ) 


= 8x 


L: 


(Last ) 


: ( 


4 


) 


( 


5 ) 


= 20 


we get: 


















2 

6x + 


15x 


+ 


8x 


+ 


20 




or 


2 

6x + 


23x 






+ 


20 





Please proceed to question 6 below. 
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Question 6 

Apply the proper principle to find the smallest possible positive value of 

k , if 2 

X + kx -f 24 

is to be written as the product of 2 binomials. Select the letter which 
labels the correct statement. 

(A) k = 8 (C) k = 11 

(B) k = 12 (D) None of these. 



IX 
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You have too many factors. Perhaps you counted factors such as 3 , 12 
and 12 , 3 as n^70 different pairs. We are not counting the same 
numbers in reverse order as different pairs. 



Please return to page 62^ and try this question again. 

2 
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This is the correct answer. 

Please proceed to question 9 \vhich follows. 
Ques tion 9 

Apply the proper principle and write the trinomial 

y^ - 15y + 56 

in factored form. Select the letter which has the same answer that you 
obtained. 

(A) ( y + 9 ) ( y ^ 6 ) (C) ( y - 14 ) ( y - 4 ) 

(B) ( y - 9 ) ( y 6 ) (D) ( y - 7 ) ( y - 8 ) 

IX 
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It is not enough that 

28 X 1 = 28 
Please check your choice by multiplying the binomials 

( X + 28 ) ( X + 1 ) 
and convince yourself that you did not make a correct choice. 



Return to page 71^ and choose another letter. 
2 
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You should know better than that! 

; '■en a trinomial has only plus signs between its terms, then the 
binomial factors also have only plus signs between their terms. Please 
take time out and write this fact into your notebook. 



Return to page 67_ and try this question again. 
2 



IX 
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You have made a wrong choice if you can find two integers whose product 
is 28 and whose sum is 11 . Try writing down all pairs of factors 
of 28 and see what happens! 



Return to page 84 and try this question again. 
2 
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Ask yourself this question, "If the sign between the terms of each 
binomial is negative, what will be the sign of the last term of the 
trinomial?" Now looV. at the trinomial given and reconsider the problem. 



Please return to page 81 and answer the question again. 

2 



IX 



Very goodo "None of these" is the right answer. If we consider all the 
possible factors of 24 ; namely, 

( 2A , 1 ) , ( 12 , 2 ) , ( 8 , 3 ) , ( 6 , A ) 
and write all the binomials, we get, 

( X + 24 ) ( X + 1 ) 

( X + 12 ) ( X + 2 ) 

( X + 8 ) ( X + 3 ) 

( X + 6 ) ( X + 4 ) 
Clearly, the last 2 binomials give us the correct answer. 
Multiplying these binomials, we get 

x^ + lOx + 24 
and k = 10 

is the smallest value of k . 
Please proceed to question 7 below. 

77_ 
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Question 7 

Apply the proper principle and select Vce value of k for which the 

trinomial o 

X + kx + 18 

cannot be written c^r^ a product of 2 binomial sums. 



(A) 


k = 


11 


(B) 


k = 


19 


(C) 


k = 


9 


(D) 


k = 


10 



IX 



This is the correct answer. 

Please - - ! to question 3 below. 

Question 3 

Apply the proper principle and select the letter which correctly completes 
the statement. 



X + ax + 12 



were written as 



( X )- 



) ( X + 



the pairs of integers that could appear above the flashes are: 



(A) ( 7, 5 ) 



( 8, 4 ) 



n ) 



(B) ( 1, 12) 



( 2, 6 ) 



( 3, 4 ) 



(C) ( 4, 3 ) 



( 6, 1 ) 



(5,2) 



(D) An infinite number. 
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Plsase chack the sum of the inner and outer product of the two binomials 



that you chose. 



Please return to page IJ^ and try this question again. 

2 



This is the correct answer. 

Let us consider the theory and more. We know that 

( X -h a ) ( X + b ) 
2 

= X -h ax + hx + ab 

2 

X + (a + b)x + ab 
Note: The a and b that are factors of the constant term must also 
have a sum that is the coefficient of the line or term since 7 and 4 
are the values given for a and b . 
We note that a - b = 7 • 4 = 28 

and a + b = 7 + 4 = 11 

and these answers agree with the conditions given. 

Please go on to question 5 below - 

11 
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Question 5 

Perform the necessary multiplications to determine the correct factors of 

6x^ + 23x + 20 
Select the letter which labels the correct answer. 

(A) ( 6x + 5 ) ( X + 4 ) 

(B) ( 3x - 4 ) (2x - 5 ) 

(C) ( 3x + 5 ) (2x + 4 ) - 

(D) None of these. 



IX 
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You say that it can't be factored, and we say that you give up too 
easily. Giving up too easily is not a good attitude in any situation, 
not only in algebra- Examine each of the choices carefully, and you will 
change your mind. 



Please return to page ^ and make the correct choice. 

2 
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Do you know what a prime trinomial is? It is a trinomial that cannot be 
factored over the set of integers. If you try a little harder, you 
will find out that 

2 

X i- 6x + 9 

can be factored . 



Pleas-B return to page _84 and try. this question again. 

2 



Very good. You made the correct choice. If k equals 6 , we have 

X + 7x + 6 

( X + 6 ) ( X + 1 ) 

If k = 10 , we have 

x^ + 7x + 10 

( X + 5 ) ( X + 2 ) 



Please go on to question 12 below. 



81 
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Question 12 

Apply the proper principle and select the letter which completes this 
statement correctly. If the trinomial 

-h 2z - 15 

is written as the product of two binomials, the signs between their 
terms are : 

(A) Both negative 

(B) Both positive 

(C) One positive and one negative 

(D) Any combination of r-igns is possible 



We're sorry, but you did not make the correct choice. Consider the sui^ 
of the inner and outer proaucts and you will discover your mistake. 



Please return to page 95 and try this question again. 

2 



82 
2 

We caught you. You made a hasty choice and forgot all about the lett 
Clearly, the letter y must appear in the factors of a trinomial 
which has the letter y in it. 



Please return to page 98 and try this question again, 



s? 
1 



You did not make the right choice. 

If k = 11, the trinomial ^cicomes 

2 

X + llx + 18 
ihis trinomial can be written as 

( X + 9 ) ( X + 2 ) 



Please return to page _77_ and reconsider the question. 

2 
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Be merely examining the choice you made, you should realize that it is 
not correct ► If the last term of the trinomial has a minuG sign in 
front of it, the two binomial factors cannot have like signs between their 
terms . 

You remember why, don't you? 



^ Return to page 103 and try the question again, 

ERIC ^ 
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This is the correct answer. 

Please make a note of the fact that a trinomial which has a minus sign 
before its middle term and a plus sign before the last term, factors 
into two binomials both of which have minus signs between their terms. 



Please go on to question 10 bel 



ow . 



Question 10 

Apply the proper principle and select the letter next to which a prime 
trinomial is written. 



(A) + lOx + 8 



2 

(B) y + 7y +10 



(C) + lip + 28 



(D) x^ + 6x +9 



IX 
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This is a pretty difficult problem. The reason that we included ' is tbar 
we think that you can handle it. '^-u should f-eei coniplimented when 
we ask you to do something difficult; it shows that we think highly of 
ycu- 

Here is a small hint. Consider 

( X - 2y ) 
as a single term- In fact, let 

z = X - 2y 
then the trinomial will become 

z^ + 2z - 15 

Please go on from here. 



Return to page 99^ and try this question again. 
1 
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We don't agree. Answer this question, and you will see why. When you 
multiply two binomials each having a negaJ:ive sign between their terms, 
what will be the sign of the final term of the trinomial? Do you see 
your error? 



Please return to page 110 and try this question again. 

2 • " 



IX 



The only time when both signs between the terms of the bincmials are 
positive is when all the signs between the terms of the trinomial 
are positive. 



ase return to page 81^ and try the question again. 
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The method of factoring 

x"^ - 8x^ + 12 
is the same as that used for 

2 

X - 8x + 12 
However, the lead variable is 

2 

X 

not X 



Please return to page 102 and choose another letter. 

2 



1 



Your choice leads to the trinomial, 

+ 19:v + 18 

But this trinomial can be factored. You don^t think so? 



Try ( X + 18 ) ( X -f 1 ) 



Please return to page 77 and reconsider the question, 

2 
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We don't agree. You just can't pick any two factors of 10 and expect 
to have the correct answer. You must also check the sum of the inner 
and outer products. 

Certainly ( -lOr ) + 1 ( r ) 

does not equal + 3r . 



Please return to page 95^ and try this question again* 

2 



IX 

EKLC 
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Very good. You made the correct choice. If we enumerate all the pairs 
of positive integers whose product is 8 , we get 

( 8, 1 ) , ( 4, 2 ) 
Since neither pair adds up to 10 , the trinomial cannot be factored. 



Please proceed to question 11 below. 
88 

^ Question 11 

A trinomial in the form 

2 

X + 7x + k 

might be factorable or it might be prime, depending upon the value of 
k . 

Apply the proper principle and select the two values of k for which the 
trinomial 

2 

X + 7x + k 

can be factored. 

(A) k = 6 or k = 10 

(B) k = 7 or k = 1 

(C) k = 9 or k = 2 

(D) k = 6 or k = 7 

IX 
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Tt*s true that the factors of 63 to be used are 9 and 7 , and it's 
also true that the' should have different signs to product a negative 
63 when they are multiplied. 

However, when the outer and inner products are added, they should prAduce-^ 
a sum of negative 2 « 

Didn't you check that? 



Please return to page 103 and reconsider the problem. 

1 
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Almost right. However, as we told you before, almost right means wrong 
in mathematics. Concentrate your attention on the sum of the inner and 
outer products and you will discover your error. 



Please return to page 98^ and try this question again. 

1 



IX 



EKLC 
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Maybe you are right. Let^s check. Your choice results in the trinomial 

2 

X + 9x + 18 
which equals (x+6)(x + 3) 

Too bad, you are not right. 



Please return to page 77. question again. 

2 
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We don't agree. Only the product of unlike signs results in a product 
with a minus sign in front of it. You realize that the constant ( or 
last term ) of a trinomial is equal to the product of the constants 
( or second terms ) of the two binomials. 



Please return to page 81 and try the question again. 

2 



IX 
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What does 

( r - 5 )2 

equal? We have, in a previous lesson, learned how to square a 
binomial. Remember: we square the first term, then we take twice 
the product of the first and second terms and add the square of the 
second term. Thus, 

( r - 5 )^ - 

r^ - lOr + 25 



Please return to page 9_5 and try this question again. 

. 2 
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Carelessness is the chief cause of mistakes in Algebra. Now listen 
carefully, and you will avoid making this mistake in the future. Observe, 
the last term of the trinomial is negative. The last term of a 
trinomial is obtained by multiplying the last terms of its binomial 
factors; hence, when the last term of a trinomial has a negative sign 
in front of it, the factors cannot have like signs between their terms. 



Please return to page 9_8 and try this question again, 

1 

IX 
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Congratulations! You succeeded in doing a pretty difficult problem. 
Suppose we go over your solution. of this problem. Consider 

( X - 2y ) 

as i» single term and let 

f' 2 = X - 2y 

Thus, our trinomial can be written as 

2^ + 22-15 

This can be factored as 

( z - 3 ) Pz + 5 ) 

Now, & ADstituting ( x - 2y) 

for 2 

get ( X - 2y - 3 ) ( X - 2y + 5 ) 

This is the end of the segment. Before going on to the next segment, you 

should do problems 9 through 12 of the homework assignment. 

Hand in your Punch Card. 

Review your notes. Check to see if you have the following proto-types. 



( X - a ) C X - b ) = x'^ - ( a + b ) x + ab 

2 

(x-a)(x + b)=x -(a-b)x--ab ifa>b 

2 

(x-a)(x + b)=x +(b-a)x-ab ifa<b 

(x+a)(x + b) = x^+(a + b)x + ab 



IX 



We don^t agree. One of the letters does have the right answer next 
to it. Please reconsider each of the choices more carefully. 



Return to page 103 and try this question again. 

1 



9 

We don't agree. It is not enough that the product of the last two terms 
of the binomials equals the last term of the trinomial. You must also ' 
consider the coefficient of the middle term of the trinomial. Examine 
the sum of the inner and outer products more carefully. 



Return to page 102 and try this question again. 

2 
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This, is the correct answer. Please go on to question .2 which follows. 
Queistion 2 

Apply the proper principle and select" the letter which correctly 

completes the statement. The binomials which cannot be factors of 

9 

2x^ + kx + 3 



are : 



(A) ( 2x + 1 ) ( X + 3 ) 

(B) ( 2x + 3 ) ( X + 1 ) 

(C) ( 3x + 1 ) ( X + 3 ) 

(D) ( X - 3 ) .( 2x - 1 ) 



94 
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You know that the coefficient of the linear term of a quadratic 
trinomial is equal to the sum of the inner and outer products of its 
binomial factors. Remember the F-O-I-L method? The letter a is 
equal to this sura. Please reconsider your choice. 



Return to page 119 and try this question again. 

1 



IX 



This is the correct answer. 

+ 2z - 15 

is equal to (z+5)(z-3) 

Even if we didn't actually factor the trinomial, we can reason that the 
factors should be in the form 

( z + a ) ( z - b ) 
because the sign of the product of the last terms, 

-ab 

would agree with the sign of the constant term of the trinomial, 

( -15 ) 



Please go on to question 13 below. 



95 
2 



Question 13 



Apply the proper principle and factor 

r^ + 3r - 10 
Select the letter which labels the correct statement. 



(A) 


( 


r 


- 5 


) ( r + 


2 ) 


(B) 


( 


r 


+ 5 


) ( r - 


2 ) 


(C) 


( 


r 


- 10 


) ( r + 


1 ) 


(D) 


( 


r 


- 5 
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Very good* You made the correct choice. 
We have 

2 

2x - ax - b 
( 2x + 1 ) ( X ^ 5 ) = 
2x^ - 9x - 5 
For the two trinomials to be identical, we compare them: 

2x 

and see -a: 
whence a 
and -b 
whence . b 



- ax - b 
= -9x, 
= 9 
= -5 

- 5 



Please go on to question 6 below. 



21 
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Ques tlon 6 

Apply the proper principle and select the letter which correctly complete 
the statement: 

If 3x^ + kx + 6 

Is written as the product of two binomials, the largest possible value 
of k is 

(A) 11 ■ ' . 

(B) 19 

(C) 21 

(D) 9 

IX 



Any time you make a choice in factoring a trinomial, this choice should 
be checked by multiplying the binomial factors. Their product must equal 
the original trinomial. 

Did you really check your choice? 

Please check it again. 



Please return to page 102 and try this question again. 

2 
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You must learn to profit by experience, Now you have been told many times 
that the product of two binomials with only plus signs between their 
terms will be a trinomial with only plus signs between its terms. Since 
the given trinomial has a minus sign before its last term, you know 
that your choice is incorrect. 



Please return to page 110 and try this question again. 

2 
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This is the correct answer. 

Please go on to question 15 which follows. 
Question 15 

Apply the proper principle and factor 

2 2 
X + 2xy - 48y 

Select the letter which labels the correct statement. 

(A) ( X + 8 ) ( X - 6 ) 

(B) ( X - By) ( X -f 6y) 

(C) ( X - 8y) ( X - 6y) 

(D) None of these. 

98 
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We are lucky. Since the coefficient of the quadratic term and the 
coefficient of the constant term are each prime numbers, we do not 
have too many possibilities. You see 

.5x2 

can be written only as 

( 5x ) ( X ) 
Similarly, the number 3 can be written only as 

( 3 ) ( 1 ) 

Keep in mind that by possible trial pairs of binomials, we mean only those 
pairs that will give us the correct coefficient of the quadratic term and 
the correct constant term. 



5 
1 



3 
1 



We are sure that you can continue from here without our help. 

Please return to page 113 and try this question again. 

2. IX 
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This is the correct answer. Please go on to the next question. 
Question 17 

Relate to the proper principle and factor 

( X - 2y )^ + 2 ( X - 2y ) - 15 
Select the letter which lal)els thp correct statement, 

(A) This expression cannot be factored. 

(B) ( X - 2y - 5 )^ 

(C) ( X - 2y - 3 ) ( X - 2y + 5 ) 

(D) ( X 2y ) ( X - 2y - 2 ) - 15 



21 
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How do we cietennine the possible pairs of binomial factors? We consider 
the possible factors of the quadratic coefficient and the possible factors 
of the constant term. The questions that you must answer to yourself are: 

What are the possible factors of 6 ? 
What are the possible factors of 7 ? 

You can finish the job from here without our help. 



Please return to page 126 and try this question again. 

2 
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VOL^JME 9 SEGMENT 4 BEGINS HERE 



Obtain, a PUNCH CAJ^D t: 
Identifying informari 
punch out the follow. 

COLUMNS 



^or. In addition to the other 
urnished by you, you are to 



48 


and 


50 


4 


4 


54 


and 


56 


0 


4 


60 


and 


62. 


0 




66 


and 


68 


0 


4 



(Sequence Number) 
(Type of Punch Card) 
CVolume Number) 
(Segment Number) 

In ycur work in this Volume you have covered: factoring trinomial squares, 
rtii.O, tip lying two binomials at sight, and the reverse operation where a 
tivoomlal having the form 

2 

X -f bx ^- c 

ic factored into two binomials^ Now you will go one step further and ' 
iHAjestigate the methods for factoring trinomials that have the form: 

2 

ax •+ bx -f- c 

That is, the co-efficient of the x term is something other than one. 
This is the General Method for Factoring Trinomials . 

READING: You should now turn to Page 259 in the Text and study the 
instructional material on that page and the following. Essentially, the 
method is one of trial and error; but you will see that there is a great 
deal of analysis involved which will reduce the number of trials. 
Judgment and common sense play an important part in this operation. 

You. will now be asked a series of questions to draw your attention to 
the more important points. 



EKLC 
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Question 1 

Recognize which one of the following expressions is a general quadratic 
trinomial. Select the letter next to the correct answer. 



(A) 


2 

X - 6x + 


19y 


(B) 


3x^ - X - 


5x 


(C) 


2 2 
X + y + 


2 

z 


(D) 


8x^ - 25x 


- 15 
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It is important to be able to spot at a glance, the binomials which cannot 
be factors of a given trinomial. 
Fcir example, 

- ( 3x + ] ) 
and ( X -f 2 ) 
cannot be the factors of 

4x + kx + 2 
Why not? Because the product of the first terms of the binomials. 

( 3x )( X ) 
dees not equal the leading term, 

of the trinomial. 



Please return to page 94^ and try this question again. 

1 
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We don't agree. Why not multiply the binomials 

( n + 2 ) 

and (3n + 1 ) ? 

Use the F-O-I-L method. Notice the sum of the inner and outer products. 
We are sure that after you do this, you will know the correct answer. 



ERIC 



Please return to page 119 and try this question again. 

1 
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Very good! You made the correct choice. You got an answer that was 
different from any of che three given choices and you showed confidence 
in the result you obtained by choosing "none of these." That's what we 
like to see, conf- -e. The factors of 

2 2 
X -f 2xy - 48y 

are ( x + 8y ) 

avA ( X - 6y ) 

a fact that can easily be verified by multiplying the two binomials. 



Please go on to question 16 which follows 



102 . 
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Question 16 

Apply the proper principle and factor 

4 2 
X - 8x +12 

Select the letter which labels the correct statement 

(A) C X - 6 ) ( X - 2 ) 

(B) ( - 6 ) ( x^- 2 ) 

(C) ( x" - 4 ) ( x^ - 3 ) 

(D) ( - 6 ) ( X - 2 ) 



IX 
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This is the correct answer. 
Please go on to the next question. 
Question 14 

Apply the proper principle and factor: ' 

s^ - 2s - 
Select the letter which labels the correct statement. 

(A) ( s - 9 ) ( s - 7 ) (C) ( s - 9 ) ( s + 7 ) 

(B) ( s + 9 )( s - 7 ) (D) None of these. 

103 
2 

Sorry, but you didn't make the right choice. Let's do a similar example. 

Find the value of a and b if 

3x^ - ax - b = 

( 3x + 1 )( X - A . 
Now we c m find the product of the two binomials , ^.ight by the 

F-O-I-L METHOD 

Thus, ( 3x + 1 )( X - 4 ) = 

3x^ - llx - 4 

We compare this with £ 

3x - ax - "b 

The coefi icient of the linesr term in the trinoniial 

with tlie letters a and b is -a . The coefficient of the linear 
term of the second trinomial is -11 . Hence, 

a = 11 • ■ 

Need we go further? We have confidence that you can find the value of b 
without any trouble. 

Please return to page 111 and try this question again. 
O 1 
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You did not make the correct choice. Do you know why? The product of 
the constant terms of the binomials 

( -3 ) ( -1 ) , 
does not equal the constant term of the trinomial, 

-3 



Pleai ; -eturn to page 110 and select another answer. 

2 



104 



We dor.' ' t;ree. Note that both 5 and 3 are prime nuif.bers. The only 

facte . oi 5 are , 5 and 1 . The only factors of 3 are , 3 and 

1 . luo. , there are only a few possibilities. 

15 





1 

15+1 



= 16 
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PleaL. recum to page 113 and try this question again. 

2 
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You made a hasty choice.- One of the letters does have the correct answer 
next to it. We are not going to say any more. We believe that you would 
rather discover the correct answer by yourself. 



Please return to page 119 and try this question again. 

1 
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Did you notice that the last terra of the trinoraial is rainus 1 ? You did 
Why did you choose binoraial factors with plus signs between their terms ? 



Please return to page 127 and select another letter. 

2 
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This question requires a little thought. What determines the values of 
k ? The value of k is the sum of the inner and outer products of its 
binomial factors. Now our job is to arrange the factors of 

o 2 

3x + kx + 6 

in such a way as to make the sum of the inner and outer products as large 
as possible^ What are the factors of 

3x^ ? 



They are 



3x 



and 



What factors of 6 make one of the factors as large as possible*? Tbey 
are 6 and 1 . To obtain the largest value of k , we must arrange the 
binomial factors in a way that the largest factors; namely, 

3x and 6 

will be multiplied together. Can you do this? Try. 

Please return to page 96 and do this question again. 

2 
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Let us give you a hint on this problem. To factor: 

2 

6m - 7m - 20 

(1) We list the possible factors of 6 and -20 . 




(2) We then try th^ possible combinations, adding the two products until 
we reach the combination that produces a total of -7 

^- " ( 3 ) ( -5 ) + ( 2 ) ( 4 ) 

(3) Now use* these numbers to write the binomials. 

Please return to page 132 and finish the question 

2 

IX 
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If you are right, then 

( 13m - 6 ) ( m + 1 ) 

should equal the given trinomial, 

2 

13m - 7m - 6 

2 

Let us see, ( 13m ) ( m ) = 13m 

so that you are right, so far. 

Also ( -6 ) ( +1 ) - -6 

so that you are still right. 

Now we. must check the middle term of the trinomial. The sum of the inner 
and outer products is 

( -6 ) ( m ) + ( 1 ) ( 13m ) = + 7m 

Too >}adl The sum should be 

-7m 

Please return to page 12D and try this question again! 

2 

107 
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We don't agree. We think that you can do this problem, but the presence 

of the letters, a, b, k must have confused you a little. Let us help clea 

things up for you. We have, 

12x^ + 73x + k = ( 3x + 16 ) ( ax + b ) 
We will work our way from left to right. . The leading term of the trinomial 
is 12x^ 

One binomial starts with 3x ; the other binomial must, therefore, start 
with 4x - You see it now; "a" must equal 4 . Now work with the sum of 
the inner and outer prod^icis, and you will be able to find the value of 
b . We are gci.ng tc szstp right there and let you have the fun of 
rjlnishing this question Ihy yourself. 

ELsase return to page life and try this prr-)rxlem again. 
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Your choice is correct. 

Let us review the situation: 

To factor 

we write the factors of 6 
and place them in the left 
half of the frame. (F) 
The factors of 4 are placed 
in the right half. (L) 



6x + llx + 4 



(F) 



3 
2 



6 
1 



4 
1 



The different possible combinations can ce found systematically as follows 




( 3x + 1 ) ( 2x -;- 4 ) 



6 

< 




-4 



2 
2 



( 3x + 4^ ) ( 2x + 1 ) 
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3 

2 



3 
2 



6 
1 



3 6 
2 1 



4 
1 



4 
1 



X 



2 

~2 
2 

"2 
2 




( 3x + 2^) ( 2x + 2 ) 

There are 6 
possible combina- 
( 6x + 1^) ( Ix + '4 ) tiuns. Now proceed 

to question 10 



( 6x + 4 ) ( + 1 ) 



on page 109 
1 



( 6x + 2 ) ( Ix + 2 ) 



IX 
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Question 10 

Apply the proper principle and find the factors of 

3z^ + 7z + 2 
Select the letter which labels the correct statement. 

(A) ( 3z + 2 ) ( z + 1 ) 

(B) ( 3z + 1 ) ( z + 2 ) 

(C) ( 3z + 3 ) ( z - 2 ) 

(D) This is a prime trinomial and cannot be 
factored. 



109 



You made a mistake that you shouldn't have made. The last term of the 
trinomial has a plus sign in front of it. The two binomial factors that 
you chose have different signs between their terms. Need we say more ? 



Please return to page 128 and try this question again. 

2 
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Very good. The binomials 

C 3x + 1 ) 
and ( X + 3 ) 

cannot be factors of the trinomial 



ERIC 



2x'^ + kx + 3 
The product of the first terms of the binomial factors; namely, 

( 3x ) ( X ) 

must equal the quadratic term of the trinomial; which is 

2x2 

Since this is not the case, 

( 3x + 1 ) 

and 

( X + 3 ) 
cannot be the factors of the given trinomial. 

Please go on to question 3 below. 

110 
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Question 3 

Apply the proper principle and select the letter which correctly completes 
the statement. 

The binomials which can be factors of 

2 

8x + kx - 3 

are : 

(A) ( 4x - 3 ) ( X - 1 ) 

(B) ( 4x + 3 ) (2x + 1 ) 

(C) ( 4x - 3 ) (2x + 1 ) 

(D) ( X - 3 ) (8x - 1 ) 

IX 
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This is the correct answer. Please go on to question 5 which follows. 
Question 5 

Apply the proper principle and find the value of a and b if 
2x^ - ax - b = ( 2x + 1 ) ( X - 5 ) 
Select the letter which has the same answers that you got. 

-5 
-5 
4 
5 



(A) a = -11 , b = 

(B) a = -9 , b = 

(C) a = 6 , b = 

(D) a = 9 , b = 
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If you took the trouble to check your answer by multiplying the two 
binomials, you would have discovered that you made an incorrect choice. 
Don't you agree that it is more fun to check and be right than to be 
told that you are wrong? 



Please return to page 127 and try this question again. 

2 
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Very good You made the correct choice. Let's go over the way we solved 
this problem. The " possible " factors of 

3x'' + kx ■+ 6 

( 3x + 3 )( X + 2 ) ( 3x + 1 )( X + 6 ) 

( 3x + 2 ) ( X + 3 ) ( 3x + 6 ) ( X + 1 ) 

Notice: We make sure that the " F " product is 3 and the " L " 
product is 6 . The outer and inner products vary and so does their sum. 



If we take the sum of the inner and outer products of each of the above 
pairs of binomials, we find that 

( 3x + 1 )( X + 6 ) 

t^ll vaXue of k ; namely, 19 . What should be noted 

IS that the binomial factors are so arranged that the largest possible 
factor of Of 

3x 

namely , 3x 
factor of 6 ; namely, 6 . 



is multiplied by the largest possible 



112 

2 



We will now explain a synthetic form to help you determine the possible 
factors of a trinomial. 



Place the factors of 



2 

X coefficient here - ^ 



Place the various pairs of 

< factors of the constant term 

- here L. 



One of the " F " factors multiplies one of the " L " giving the " outer " 

°^ " ^ " P^^^ multiplies the other member 

of the L pair giving the " inner " product. Different sums of the 
outer and inner product result. When the desired sum is found, the numbers 
are placed in the binomial form, and the trinomial is factored 



Please go on to page 113 

1 
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For example: 

The trinomial 2 

6x + kx + 7 

has four possible sets of factors with all positive signs. 

6x^ + 17x + 7 6x^ + 23x + 7 5x^ + 13x + 7 6x^ + 43x + 7 





(3x + 7M2x + 1) 
14 
k = 17 




(3x + \M^x + 7) 
2 



k = 23 




(6x + 7^Mx + 1) 
7 

k = 13 



(6x + l)_Jx + 7) 



1 

k = 43 



Please proceed to question 7 below. 
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Question 7 

Apply the proper principle and find the number of possible trail pairs of 
binomial factors of 

5x^ + 8x + 3 

Select the letter which labels the correct statement. 

(A) 1 (0 3 



(B) 2 



(D) 4 
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All you have to do to discover that you made an error is to find the s 
of the inner and outer products of the choice you made. Does it equal 

7z . ? 

It doesn't. 



Please return to page „ 109^ and try the question again. 

1 

114 
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Did you check the sum of the inner and outer products? You forgot. Let 
us check it together. The sum of the inner and outer products is 

( 3 ) ( m ) + ( -2 ) ( 13m ) = -23m 
we need -7in 



Please return to page 120 and try this question again. 

2 
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Very good. You made the correct choice. We have to consider the possible 
factors of 6 and the possible factors of 7 . Now the possible 
factors of 6 are 3 , 2 and 6,1 . The possible factors 
of 7 are 7,1 . The total possible pairs of binomials are: 



( 3x + 7 ) ( 2x + 1 ) 



or symbolically 



( 3x + 1 ) ( 2x + 7 ) 



3 6 
2 1 



7 
1 



( 6x + 1 ) ( X + 7 ) 



( 6x + 7 ) ( X + 1 ) 



7 can multiply 
any one of 
4. numbers 

7x6 

7x1 

7x3 

7x2 



Thus, 4 is the correct answer. 
Please go on to question 9 below. 
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Question 9 

Apply the proper principle and find the number of possible pairs of 
factors of 

6x^ + llx + 4 
Select the letter which has the same answer that you obtained. 

(A) 8 

(B) 4 



.C) 6 



(D) None of these, 
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Let's ou are right. The sum of the inner and outer products of 

( 3x - 1 ) ( 2x - 3 ) 
( -1 ) ( 2x ) + ( -3 ) ( 3x ) = 
-2x - 9x 

-llx 

But in ■. a trinomial the linear term is equal to 

-19x 

Now you iave done what we just did; that is, check yourself, and 

you would ; found out that you are wrong. 



Please r^ixu o page 128 and try this question again. 

2 
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Did you _1 the possible factors of a trinomial which has a quadratic 

term equ__ to 3 and a constant term equal to 15 ? Well, you should 
have. Please do so now. You can use the synthetic analysis method. 



Return ko 



124 and try this question a^ain. 
2 
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Bear -'c have the right i Uv?. 
Miiir : ^ fact if 

-5 = 

r, -n b 



Could you ha--; eezi trippec up on 

-b 

5 ? 



.'iCj. vour substitution aac then return to pag^ ill and answer the 

1 

lues ti- again. 
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Th v;\rTression "greatest common factor", contains the word common . In this 
cai'- common does not mean ordinary; it means something possessed by all- 
Yc. are looking for the greatest factor of both terms of the binomial. 

TglT" <=s:Hmple, what is the greatest common factor of 

2 2 
4ax - 6 ay ? 

The Liimber 2 is a factor of both 4 and 6 , and the letter a is 
a factr:: of both the first and second term. Hence, the greatest common 
facizrr . j 2a . 



-*i;^^i:n to page 141 an.^ try the question again. 
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This : ..-.e ccrr. act answer. 
Let us 'ew > a procedure. 




Please -.v) omi — question 15 below. 
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Question 15 

This probl.^ui is a brain tiftLster. Can ycu meet the challenge? Apply the 
proper pn:nncip:i and select the letter :h±ch correctly cooipletes the statement. 

If + 73x k = 

( + 16 ( a& + b ) 
then the v av 'T re : r - of a and b ..are : 

(A. a = 3 , b = 4 , k = 16 

(B) Cannot ixe determined 

(C) a = > b - 3 , k = ^3 
(3; - = = 2 , k - 48 
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This is the correct answer. 

Please go on to question -4 below. 

Question 4 

Apply the proper principle and find the value oi ' if 

3n^ + an + 2 = 
( n + 2 ) ( 3n - 1 

Select the letter next to the correct answer. 

(A) a = 5 

(B) a = 7 

(C) a = 6 

(D) None of these. 



We don't agree. What is the greatest common z^c::or of 

48x^- - 3 ? 
We are sure that you know that the answer is 

3 

After dividing each of the terms of the given bino ni p. T by 

3 

you are left with 

16x^ - 1 

Don't you recognize this familiar expression? 



Return to page 125 and try this question again.., 

2 
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i:aybe you dan'- unc-.Tstand . •.• question. You .u-. =£L.:ad to count the 
-•onber of pairs of --_-sibl= rrial factors. 
?or example, oae pair- is 

( 5x + 3 ) ( X + . 

Can you find any more 



Return to page 113 and rry this question agai: , 

2 
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We no-.' have a uiore difficult situation. Do you know why? Notice thac both 
the coefficient of the quadratic term and tbe coefficient of tite constant 
texm have many factors. -Tons, the possible factors cf 6 are 

3, 2 and 6, 1 
The possible factors of - are 

2., 2 and 4, 1 

Pii=ase continue 5:.om iiera ars£ list all -the no^s;--!^ ''•'--^r~-n=^■; u • • i 

^-^c 1, a.j.j. uiie pu=sj — Ls. -'jCTuxnatioic ox bmomial 

pairs . 



Retrarn to page 115 and try rhis question again. 

2 



IX 



.e^z - review how we gc ^ .r^t factoring a quadratic trinomial. 

r::._iz±ne it. One cx first tnings we s: :uld notice is the signs 

?■€-'.-■ its terms. In -n- .r question, the 5i,.r, of the constant term is 
■cz.:i « What does tha. iai^nediately tell . The signs of the binomial 
.ac'-Ois cannot both hav- ihe. same signs : :,:eezi their terms. Thus, the 
:un™i:3ls mtist look like : 

+ ) ( - 

Ise zii.e SjTnthetic algoritrr observing the signs : 



+5-1 = 4 



r'ur tneroiore, before you Esiect a letter in answer to this qu^estion, check 
your ciioice by multiplying tiie binonials. Their product must equal the 
giver xrinoEiial , 




Plr-ise return to pag^ 



and tr3^ this qua£::^ar, again. 



^utsstiwon 12. 

^— :l7 ^ne propter r-rmi.: . Iti and find the factcxs of 

13m^ - 7m - - 

S±B^cn the Letcer which labels the correct sizatement, 

(A) ( Um - c - + 1 ) 

(5) ( rkTi + ; ( m - 2 ) 

(Cj) ( 13m - 3 , m + 2 ) 

(D) None of thesa^ 



L22 
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You were not Lis i:en_:ra ^vUian ve told y ou that a zrinc^niial wirh only plus 

sigii^s between _ s : trr:.- anot have blr.omlal f - :toTS with minus signs 

betiveen their ^.^^rms If >7e wiere mean, we woulii make you write the above 

fact 100 times 5 bzr we re not. So, write ±z down just once in your 
notebook . 



Please return zd page 109 and try this questic::iL aigain, 

1 
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¥hat is t}v^ gr. cq iv.:.:;..j!i monomial factor rrf 

3 2 ^ 

3x + i8x + Zr-^ 

Y.c-a. s--ay.. 3x 

'fe agrre^. Div-^ie each: of ;:ne terms of the tiririomi- by 

3x 

ai:d examine the resulting expression carefully, £sp;ecially the 
quadr3tic and constant terms. Bo you vbc jgnize ^b^at kind of t' T 'hernial 
that i,,:'^ 



Return to pag-e JL50 azid. reconsider the problem.. 

1 



IX 
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We don't agree. One of the letters has the correct answer written next 
-o it. Don't be lazy! Check each seiaction by inulid.plicat:^on of the 
binomials at sight, and you will find the correct answer. 



Please return to page 122 and try thi±s question agaiii. 

2 

123 
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We don^t agree. You coirrectly fectored omt the. mcmcnvil^ factor 5 . 
Thus , 

5x - 20 = 5 ( X - ) 
The expression in the parentheses is the difference of two squares • We 
are not goir;;; ^ tell you how to factor this expression, but to ask you to 
look into your noteboc«<. aud refresh your memory on li.pw to factor the 
difference fv^zo squares. 



Please return to page 148 and try thiLs qriiestion again. 

2 



IX 



Ver- good. You made the correct choice. We will enjoy doing this problem 
wir- you- We have 

12x + 73x +■ k = 

C 3x +. 16 ) ( ax + b ) 

-i^-^ly. ( 3x ) ( ax ) 

12x2 

that ^ - ^ 

N'r.v j.et us put: the value of a into the above mdentity to get: 

12x^ + 73x + k = 

( 3x + 16 ) ( 4x -h b ) 
T^-e sum of the inner and outer products is: 

( 16 ) ( 4x ) + b ( 3x. ) = 

64x + 3bx = 

73x 

We see that 3b must equal 9 , and b = 3 . 
Now, if 

b = 3 , 
16b = 48 = k 
Please proceed to question 16 below. 

124 
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Question 16 

Apply the proper principle and select the letter which correctly answers the 
question: What is the smallest coefficient of x which will make the 
prime trinomial 

3x2 + kx + 15 

factorable? 

(A) 18 (c) 46 

(B) 14 (D) 8 

IX 



This is the correct answer. 
Factoring each term, we get 

^S-a.x-x^-^S-S'S-^a-y-y) 
Comparison of the two terms shows that 

3 ' a 

appears in both; that is, 

3a 

is the (greatest common factor. 



Please go on to question 2 which f ollows - 
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2 

Question 2 

Apply the proper principle and select the letter which correctly completes 
the statement: After factoring out the greatest cornmon factor from 

48x^ - 3 

the resulting expression, 

(A) Cannot be factored. 

(B) Is the difference of two squares. 

(C) Is a trinomial square. 

(D) Is a monomial. 



IX 
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1 



This is the correct: answer. 



(5x + L) (x + 5) 



(5x + 3) (x + 1 



possible trial pairs are: 



(5x + 3) (x + 1) 





and 



(5x + l)(x + 3) 



We make sure that the First terras product stays as 




and the Last terms product is 



Py rearranging the binomials, keeping those products, we can change the 
S'jm of che Outer and Inner products. 
Please proceed to question 8 below. 

126 
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Question 8 

^PPly ^-be proper principle and find the number of possible pairs of 
binomial factors of 

2 

6x + 14x + 7 
Select the letter which labels the correct statement. 



(A) 



(B) 



(C) 



(D) 



1 

Let's use the symbolic analysis 



3z + 7z + 2 
6 



Therefore j 




is the correct answer. 

Please go on to question 11 below. 
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Question 11 

Apply the proper principle and find the factors of 

5x^ + 4x - 1 
Select the letter which labels the correct statement. 



(A) 


( 


X 




1 ) 


( 


5x 




1 


) 


(B) 


( 


X 


+ 


1 ) 


( 


5x 


+ 


1 


) 


(C) 


( 


X 




1 ) 


( 


5x 


+ 


1 


) 


<D) 


( 


X 


+ 


1 ) 


( 


5x 




1 


) 
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Very good^ You made the correct choice. How did you arrive at your 
result? One way is to multiply each of the binomial pairs at sight. By 
doing this you find out that none of the choices equal the given trinomial. 
A still better way is not to look at the answers first, but to actually 
find the correct factors. Is that what you did? Good! You found that the 
correct factors of 

2 

13m - 7m - 6 
( 13m + 6 ) 
and ( m - 1 ) 




Please go on to question 13 below « 



128 
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Question 13 

Apply the proper principle and find the factors of 

2 

6x - 19x + 3 

Select the letter which labels the correct statement, 

(A) ( 6x + 1 ) ( X - 3 ) 

(B) ( 6x - 1 ) ( X - 3 ) 

(C) ( 3x - 1 ) (2x - 3 ) 

(D) None of these, 

IX 
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The word completely is written for a good reason. When you see this 

word it means that your job is not over until every part of your answer 

that can be factored is factored. Examine your choice and ask yourself: 

can ^ 

( « 1 ) 

still be factored? Did you say yes? Well, then your job isn't over yet. 



Please return to page 153 and try this question again. 

2 
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Take another look at the choice you made. Can each of its terms be divided 
by the same number? If so, then your choice is incorrect. 



Please return to page 151 and try question 7 again. 

1 



IX 
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Very good! You made the correct choice. Clearly you noticed that the 
greatest conunon monomial factor of 

3x^ + 18x^ + 27x 



Is 

Thus, we have 



3x 

Bx^^ + 18x^ + 27x = 



3x ( X + 6x + 9 ) 



You can use the synthetic analysis to help you factor 

2 

X + 6x + 9 



9 
1 

T 3 + 3 = 6 

x^ + 6x + 9 = 
( X + 3 ) ( X + 3 ) 
or the expression in the parenthesis is a square trinomial. In other 
words. 




Therefore, 



X + 6x + 9 = 

2 



( X + 3 ) 
Please proceed to Question 4 below. 



130 
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Question 4 

Apply the proper principle and select the letter which correctly completes 
the statement: After removing the greatest common monomial factor from 

6kx^ - 21kx + 18k 

the resulting expression, 

(A) is a trinomial square . (C) has one factor equal to (2x + 3 ) 

(B) has one factor equal to ( x + 2 ) (D) none of these. 

IX 
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This trinomial can be factored. Try multiplying the other three pairs 
of binomials. 



Please return to page 109 and try this question again. 

1 



131 

2 

Please check your choice by multiplying the two binomials. Their product 
must equal 

13m^ - 7m - 6 



Please return to page 120 and try this question again. 

2 

IX 
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This is thfc correct answer • 

Let's use the synthetic algorithm for this 

6x'^ - 19x + 3 

(1) Since the constant term has a plus sign, the middle signs of th 
binomials are the same . 

(2) Since the sign of the 19x is minus, which must be arrived at 
hy addition; the middle si; r^s of both binomials should be minus 



-la 




-18 -1 = -19 
Therefore, the factors are 
( 6x - 1 ) ( X - 3 ) 
Proceed to :ion 14 below. 
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Quest icn 14 

Apply the proper principle and find the factors of 

em'^ - 7m - 20 
Select the letter which labels the correct statement. 

(A) ■ ( 3m - 4 ) ( 2m -f 5 ) 

(B) ( 3m - 10 ) ( 2m -f 2 ) 

(C) One of the factors must be ( 3m -f 4 ) 

(D) One of the factors must be ( 2m + 5 ) 



IX 
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How is this possible? The given expression is a binomial. You can't 
get a trinomial by removing a common factor from a binomial. Please 
read the question more carefully before mak-i^g a decision. 



Return to page 125 and try question 2 a^in - 
2 



133 
2 

We don't agree. In factoring an expression completely we first look 
for a common factor. After removing this rector, we examine the resulting 
expression to see whether it can be factored. I think that we better do 
a similar problem together, 

2 

Factor completely 2 - 32y 

Since each term can be divided evenly by 2, we can write, 

2 - 32y^ = 2(1- 16y^ ), 
Now, the expression in the parentheses is the difference of two squares, / 
Hence, we have 

2 ( 1 - 4y ) ( 1 + 4y ) , 

Please return to page 151 and try this question again, 

1 



IX 



ERIC 



134 



This is the correct answer. 



4 2 ? 

32x - 18x y 



2 2 2 

2x ( 16x - 9y ) Remove commoi -tor. 



2x(4x + 3y) (4x - 3y) Factor the dif 



rence cr 



nvo squares. 



Please go on to ques. ion ■ below. 



134 
2 

Question 9 

Apply the proper principle and factor the expression 

3x^ + 12x + 12 
completely. Select the letter which labels the correct statement, 

(A) 3( X + 4 ) ( X -+ 4 ) 



(B) 3( X + 2 )^ 



(C) ( 3x + 4 ) ( X + 3 ) 



(D) ( X + 2 ) ( X + 2 ) 
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Very good. You riade the correct choice. We are curious to know how 
you did this qutjstion. -lu could have lister all the possible 
factors of the trincmial disregarding the mioidle term. Thus: 



( 32C + 15 ) ( X + 1 ) (3X [ 13 .(5) +5 



. 3x + 1 ) ( X + 15 ) 
( 3x + 5 ) ( X + 3 ) 
( 3x + 3 ) ( X + 5 ) 




1 @ 



+9 



Total +14 



Then you would _iscover that 14 is the smallest coefficient of the linear 
term. You did che question this way. Good! 

Please go on to question 17 belox^. 



Qcsstion 17 

Apply the proper pr±nciple and find the factors of 

12x^ - 8Ky - 15y^ 
Select the letter which labels the correct statement. 



135 



(A) One of the factors is ( 2x - 3 ) 

(B) The factors are ( 4x ~ 3y ) ( 3x + 5y ) 

(C) One of the factors is ( 6x . - 5y ) 

(D) None of these. 



IX 
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You iosz something! 

men an expression is written in fac ored form, all the factors must be 
written. Please find what you lost and add it to your answer. 



Return to page 153 and reconsider the choices. 

2 
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You correctly removed the common monomial factor 

6m 

but you made no attempt in factoring the trinomial in the parenthesis. 
It can be factored. 



Please return to page 155 and try this question agai 

2 



IX 



137 



You are not playing the game according to the rules. The rule is; 

Remove the greatest common monomial factor firs t ■ 
You don't need to be told that rhis factor is 



2x 



Please continue from here. 



Please return to page 155 and try this question az^ln, 

1 
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We don't agree. You correctly observed that 

( r + 2 ) 

is a common factor. 

However, when you divide each term of the given expression by 

( r + 2 ) 



9 

you get . . ( 4r*" - 3r - 1 ) 



Please return to page 147 and try this question again. 

9 
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You know what to do, but you were a little careless. After factoring o 
the common monomial factor 3 , you are left with the trinomial square 

2 

X + 4x + 4 
Vhat are the factors of this trinomial? 



Please return to page 134 and try this question again. 

2 
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We don't agree. After removing the common monomial factor 2 , we have 

2( 3x^ - llx + 8 ) 

The sum of the inner and outer products of the binomials you selected is 

-lOx 

and you need -llx 



Please return to page 156 and try this question again. 

2 



ERIC 



no 

No, it can be done. If there is no remainders the product of the divisor 
and the quotient equals the dividend. In other words , you are looking for 
a binomial which multiplied by 

( X - 2 ) 

will equal 

2x^ - X - 6 
We'll say no more. Please continue. 



Return to page 151 and try this question again. 

2 



You didn't factor completely. The trinomial 



4r^ - 3r - 1 



can be factored. 



119 

2 



Set up the synthetic analysis and be careful of the signs. 



Please return to page 147 and try this question again. 

2 
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Congratulations! You had the courage and confidence in your work to say 

none of these. " Did you find the correct factors? You did. Examining 
the possible factors of 12 , we get 

( 12 . 1 ) . ( 6 . 2 ) , ( 4 . 3 ) 
Similarly, the possible factors of 15 are: 

( 3 , 5 ) , (15 , 1 ) 

Since the coefficient of the middle term of the given trinomial is not 
a very large number, common sense dictates that we avoid combinations 
using the factors 

( 12 , 1 ) and ( 15 , 1 ) 

of 12 and 15 respectively. We first try ( 4 , 3 ) as factors of 12 
and (3,5) as factors of 15 . This leads to incorrect results. We 
than try (6,2) as factors of 12 and (5,3) as factors of 15 . 

Thus, 



( 6x + 3y ) ( 2x - 5y ) 
( 6x + 5y ) ( 2x - 3y ) 



The synthetic analysis shows this 



4 




.42 


15^ 


-Q) 3 1 


3 


(?y 


1 




•@ -5 -15 



+10 



-18 



sum = -8 

The second pair of binomials are the correct factors. 



ERIC 



You have xiow finished Segment _4 . Hand in the PUNCH CARD. 
You should have entered in your NOTEb6oK the following definitions and 
formulas • 



general quadratic forms 
synthetic analysis form 



2 ^ 
ax + 



bx + 



for factoring trinomials 








if 






factors 
of a 


factors 
of c 


a = pq 




P 


r 


and 


c = rs 






^s 


then 


b = pr + 


qs 






that is 


pqx + ( pr 


+ qs 


) X + rs = 






( px + s ) ( 


qx + 


r ) 





You should be able to complete the following problems from your 
HOMEWORK ASSIGNMENT: Problems 13 through 16 ' , 
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VOLUME 9 SEGMENT 5 BEGINS HERE: 



Obtain a PUNCH CARD from your instructor. In addition to the other 
identifying information that must be furnished by you, you are asked 
to punch out the following : 



COLUMNS 



48 


knd 


50 


4 


5_ 


(Sequence Number) 


54 


and 


56 


0 


4 


(Type of Punch Card) 


60 


and 


62 


0 


9 


(Volume Number) 


66 


and 


68 


0 


2 


(Segment Number) 



Your READING ASSIGNMENT for this Segment is page : 261 



SUPPLEMENTARY NOTES: 

Up to this point, we studied problems that only required one 
procedure. You either had to remove a common monomial factor, or 
factor the difference of two squares; or factor a trinomial by 
trial. Now we are going to encounter expressions which will require 
more than one type of factoring to complete the job. Thus, a 
single expression may require removing a common monomial factor 
and the factoring of the difference of two squares. The important 
question is what do we do first? The first thing to do is to 
remove the common monomial factor if there is one. 

You will now be asked a series of questions to draw your attentian 

to the more important points 



141 

2 

Question 1 

Apply the proper principle and find the greatest common factor of 

2 2 
Sax - 27ay 

Select the letter next to the correct answer. 

(A) 3x 

(B) 9y 

(C) 3a 

EKLC (D) 3xy 
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We thought that we would never see this mistake again. When you divide 

-X by X 

what do you get? Don't you remember that a number divided by itself equal 
one and not zero? Thus, 

^ = -1 

X 

given that 

X f 0 



Return to page 153 and try this question again. 
2 
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Did you check the choice you made by multiplying the two binomials? Well 
you should have. Do it now, and you will find out for yourself that you 
made a wrong choice, 



Please return to page 155 and try this question again. 

1 
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No. Remember the rule: If there is a common monomial factor, remove 
that factor first ; then proceed to factor the remaining expression. 
Besides, did you really check your answer by multiplication? 



Please return to page 148 and try this question again. 

2 



1A3 
2 

Almost right. Your mistake is in the monomial factor. Can you find it? 
We are sure that you can. 



Please return to page 155 and try this question again. 

2 
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If you had made this mistake a few weeks ago, we wouldn't have been too 
unhappy, but by now you should know better. Let's consider a similar 
problem. Remove the greatest common factor from 



16x^ - 4 
Clearly 4 

is the greatest common factor. 

When you divide l6x^ by 4 

you get 

and when you divide -4 by 4 

get -1 not zero 

Make sure that you will never make this mistake again! 

Return to page 125 and try question 2 again. 

9 



144 



What is the greatest common monomial factor of 

6kx^ - 21kx + 18k ? 
Can we factor out the number * 3 ? 
Can we factor out the letter k ? 

Yes, you say. Let's do it and see what happens. We ^et 

3k ( 2x*" - 7x + 6 ) 
All that is left to be done is to factor the trinomial in the parentheses. 
Please continue. 



Return to page 130 and try this question again. 

2 

IX 
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Sorry, you made a hasty choice. One of the letters does have the correct 
answer next to it. 



Please return to page 151 and choose another letter. 

1 



ill 
2 

You. didn't remove the common monomial factor first. In the future, please 
examine the expression you have to factor, and if you see a common 
factor; remove that factor before you do anything else. 



Please return to page 134 and try this question again. 

2 
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If your choice is :orrect, then 

( X - 2 ) ( 2x - 1 ) 
2 

equals 2x - x - 6 

Does it? 



Please return to page 151 and try this question again. 

2 
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We doa' t agree. 

If you multiplied the two factors of your choice, you would immediately 
discover that this product does not equal the original expression. 



Please return to page 152 and try this question again. 

2 
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Very good! You made the correct choice. After removing the common 
monomial factor 2 , we get 

2 ( 3x^ - llx + 8 ) 
We have to factor the trinomial in the parentheses. Did you have a 
little trouble with finding the correct factors? 
Sure, but you have to keep trying. 

-3 



The correct factors are 

( X - 1 ) 

and (3x - 8 ) 

Proceed to question 13 below. 



-8 



-11 
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Question 13 

Apply the proper principle and factor the expression, 



4r^ ( r + 2 ) -3r ( r + 2 ) - ( r + 2 ) 



completely . 



Select the letter which labels the correct statement. 

(A) ( r + 2 ) ( 4r^ - 3r ) 

(B) ( r + 2 ) ( 4r^ - 3r - 1 ) 

(C) (2r - 1 ) is one of the factors. 

(D) ( r - 1 ) is one of the factors. 
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This is the correct answer. 

First you removed the common factor x . 

3 

Therefore, x - x 

2 

became x ( x - 1 ) 

Of course, you recognized ^ 

( X - 1 ) 

as your old friend the difference of two squares. 
When it is factored it becomes 

( X -f 1 ) ( X - 1 ) 

So the complete answer is 

X ( X + 1 ) ( X - 1 ) 



Please go on to question 6 bel 



ow. 
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Question 6 

Apply the proper principle and factor completely 

2 

5x - 20 

Select the letter which labels the correct statement. 



(A) 5 ( X - 4 ) ( X + 4 ) 

(B) 5 ( X - 2 ) ( X + 2 ) 

(C) ( X - 2 ) ( X + 2 ) 

(D) ( 5x - 4 ) ( X + 5 ) 



ERIC 
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You lost something on the way. In your final answer, every factor must be 
written. You omitted the common monomial factor. 



Please return to page 134 and try this question again, 

2 



149 



You did not complete the work. The trinomial in the parentheses can be 
factored , 



Please return to page 156 and try this question again. 

2 
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This is the correct answer* 

Please go on to question 5 which follows* 

Question 5 

Apply the proper principle and select the letter which correctly completes 
the statement : 

After removing the greatest common monomial factor from 

3x^ + 18x^ + 27x 

the resulting expression, 

(A) is a trinomial that can be factored by trial only, 

(B) is a prime trinomial, 

(C) is a trinomial square. 

(D) None of these, 

150 

2 

Yes, but you didn't finish the job. The expression in the parentheses is 
the difference of two squares and it, too, can be factored. 



Please return to page 155 and try this question again. 

1 
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This is the correct answer. 

please go on to question 7 which follows 



Question 7 

Apply the proper principle and select the letter which correctly completes 
the statement: 

If 3 - 27x 

is factored completely, 

(A) one of the factors is ^ ■ '-x ) 

(F ' oiv:: of ti, i ■ ■ ■ s jr. ^ 

.'v: ci L;:2e zac ' ors is ( 1 
(D) none of these . 
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This is the correct answer. 

please go on to question 11 which follows. 
Question 11 

Apply the reducing of fractions principle to find the quotient 

2x^ - X - 6 
X - 2 

without doing the actual division as a "long division" problem. 

(A) It can't be done. 

(B) 2x - 3 

(C) 2x + 3 

(D) 2x - 3 and remainder 12 . 

IX 
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Yes. You made the correct choice. We are always happy when you get the 
correct answer to a pretty difficult problem. We are sure that you 
proceeded as follows : 

You first factored out the common facior 

( r + 2 ) 

obtaining ( r + 2 ) ( 4r^ - 3r - 1 ) 

Then you factored the trinoaiial,; thus, 

(r + 2) (r-1) (4r + l) 



Please go on to question 14 below. ♦ 
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Question 14 

Apply the proper principle and factor the expression 

y - y + y - 1 
completely. Select the letter which labels the correct statement. 

(A) ( - 1 ) 

(B) ( y - 1 )^ ( 7 + 1 ) 

(C) ( y - 1 ) ( y^ - y + 1 ) 

(D) y^ ( y - 1 ) 
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Very good! You didn't forget what you learned previously. The procedure 
that we follow is to first remove the greatest connnon monomial factor. Thus, 

6kx^ - 21kx + 18k = 
3k ( 2x^ - 7x + 6 
Then we proceed to find the factors of the trinomial in the parentheses 
using synthetic analysis: 

2x^ - 7x 4- 6 
or 

( 2x - 3 ) ( X - 2 ) 




Hence, none of these is the right answer. 



Please go on to question 5 below. 
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^estion 5 

Apply the proper principle and factor completely the expression 

3 

X - X 

Select the letter which labels the correct statement. 



(A) X ( x^ - 1 ) 

(B) ( X - 1 ) ( X + 1 ) 

(C) X ( X - 1 ) ( X + 1 ) 

(D) X ( x^ ) 
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You are not playing fair. You divided when the question asked you not to 
divide. To make things worse, you divided incorrectly. 



Please return to page 151 and try this question again. 
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After removing the conimon monomial factor 2 , we have 

2 ( 3x^ - llx + 8 ) 
The sum of the inner and outer products of the binomials you selected i 

-14x 

and you need -llx 



Please return to page 156 and try this question again. 

2 



This is the correct answer. 

Let's review the procedure: 

2 

3 - 27x = 
2 

3 ( 1 - 9x ) (removing coimnon factor) 

= 3 ( 1 3x ) ( 1 - 3x ) (factoring difference of 2 squares) 
Please go on to question 8 below. 

Question 8 

Apply the proper: principle and factor completely the expression, 

4 ' 2 2 
32x - 18x y 

Select the letter which labels the correct statement* 

(A) ( 8x^ - 3y ) ( 4x^ - 6y^ ) 

(B) ( x^ - 3y ) ( + 6y ) 

(C) 2x^ ( 16x^ - 9y^ ) 

(D) 2x^ ( 4x - 3y ) ( 4x + 3y ) 
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This is the correct answer • 

Please go on to question 10 which follows* 

Question 10 

Apply the proper principle and factor the expression 

3 2 
12m + 6m - 6m 

completely. Select the letter which labels the correct statement. 

2 

(A) 6m ( 2m + m - 1 ) 

(B) 6m ( 2m - 1 ) ( m + 1 ) 

(C) 6 ( 2m - 1 ) ( m + 1 ) 

(D) 6m ( 2m + 1 ) ( m - 1 ) 
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Very good! You made the correct choice. The job consists of finding a 
binomial which multiplied by 

( X - 2 ) 

equals 2x^ - X - 6 

In other words, this was really not a problem in division, but a problem 
in factoring. You have to factor 

2 

2x - X - 6 
knowing that one of the factors is 

( X - 2 ) 

The other factor is 

\ 

( 2x + 3 ) 

The reason for choosing this- problem was to illustrate one of the uses 
of factoring. Some problems in division can be done more rapidly by 
factoring . 

Please go on to question 12 below. 
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Question 12 

Apply the proper principle and find all the factors of the expression, 

2 

6x - 22x + 16 

Select the letter which labels the- correct statement. 

(A) 2 ( 3x - 4 ) ( X - 2 ) 

(B) 2 ( 3x^ - llx + 8 ) 

(C) 2 ( 3x - 2 ) ( X ~ 4 ) 

(D) None of these. 
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Sorry, but 

( 2r - 1 ) 

is not a factor of ^ 

( 4r - 3r - 1 ) 

Do you know why? Suppose that 

( 2r - X ) 

were a factor^ what would the second factor have to be? 



Please return to page 147 and try this question again. 

2 
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Please check the sum of the inner and outer products of the two binomial 
factors. The sum should be "m" . 



Return to page 155 and reconsider the question. 

2 
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We agree with you that this is not an easy question. There are many 
possibilities, and if you are not lucky; you may not find the right one 
until the very end. Is it possible to read the correct combination of 
factors sooner? We are going to say yes. How? Experience will do it. 
After you have aone many trial factoring problems, you will reach the 
right combination of factors sooner. Common sense and good judgment 
also help. Now let^s get down to the job before us. We have 

12x^ - 8xy - 15xy^ 
Examining the signs between the terms of the trinomial, we immediately 
know that the binomial factors must be of the form (-!-)(-) 
We now make a guess and try ( 4 , 3 ) and (5,3) for the factors 
of 12 and 15 respectively. We get. 

( 4x + 5y )( 3x - 3y ) 
This combination is no good. We need a negative coefficient for the 
linear term. Interchanging the factors 5 and 3 , we get 

( 4x + 3y )( 3x - 5y ) 
We must try another pair of factors of 12 . Let's try 6 and 2 . This 
may do it. Please continue from here. We are sure that you will find 
the correct factors. 

Return to page 135 and try this question again. 
2 
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You left something out. You see, in this case, you have the chance of 
checking your answer and finding out whether you left something out before 

it is too late. If you took the trouble to multiply (x - 2) and (x + 2) 

2 

you would have seen that it does not equal 5x - 20 

Please return to page 148 and try this question again. 

2 IX 



A general quadratic trinomial is of the form 

2 

ax + bx + c 

where a , b , c are integers. For example: 

3x^ - 7x + 8 

is such a trinomial. In this example, 

a = 3 
b = -7 
c = 8 

Please return to page 100 and try this question again. 

2 
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We don't agree. One of the letters does have the correct answer next 
to it. Take a deep breath and start all over again! 



Please return to page 115 and choose another letter. 

2 
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We don't agree. Did you forget how to multiply two binomials at sigh 
I really don't think so. However, let's go over the rule. 
Consider the product, 

( 3y + 8 ) ( 2y - 5 ) 
We multiply the first two terms, 

( 3y )( 2y ) = 6y^ 
Then we take the sum of the inner and outer products, 

8 ( 2y ) - 5 ( 3y ) = y 
Finally we multiply the last two terms, 

( 8 ) ( -5 ) = -40 

Thus, ( 3y + 8 )( 2y - 5 ) = 

2 

6y + y - 40 

Please return to page 79^ and try this question again. 

2 
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Congratulations! You made the correct choice. A problem of this type 
requires good thinking! I wonder whether you proceeded with this problem 
the same ^:^ay that we did. Examining the given expression, we note that 
the first two terms have a common factor 

2 

y 

Removing this common factor irom the first two terms, we get 

( y - 1 ) 

We immediately notice that the terms in the parenthesis are the same as 
the remaining t-^rms of the given expression. Thus, we have 

y^ ( y - 1 ) + ( y - 1 ) 

Removing ( y 

as a common factor, we get ( y 

But, the second binomial is the difference of two squares and can be 
factored. Hence, the final answer is 

(y - i)(y - i)(y -i- i) 

or ( y - 1 )2(y ^ 1 ) 

Continue on Page 161 
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- 1 )( y^ - 1 ) 
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You have now finished Segment 5 . Hand in the PUNCH CARD. 



We suggest that you study all of your notes. 
Important points: 

Factoring trinomial squares 

Using the F-O-I-L method to multiply two binomials at sight 

Using the synthetic analyses to factor any trinomial which is not' prime. 

Good luck on your test! .• 



You should be able to complete the following problems from your 
HOMEWORK ASSIGNMENT: 17 through 20 



IX 



PROGRAMMED ilATIIZii/.TICS CONTIM'IUI*! 
ALGEBRA - L37EL CiiE 



ERRATA S'lEET 
^/CLUME 9 



Attach to 
, ach Cover 



To the users of this book: 

Computer analycic of the student's performance in his progress through 
this book x;ill have as one of its purposes the collection of da:;a 
indicating t'. e need for revision of the material . presented . Certain 
typographical errors already exist anr] will also be corrected. Listed 
below are misprints that vrill affect the mathematics of the problems. 
Make a careful correction of each .aisprint as follows: 
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lilCPRII-lT 
-15 8 = 7 

-:■ 4) (2m-5) {Zca-D) 

/- 

er. = 7tn - 20 
rro to question 5 
Question 5 

in right hand corner 
112 
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CCRPxECTION 

-15 8 = -7 

Delete one (2m - 5) 

6m2 - 7tn - 20 
go to question 3 
Question 3 

in right hand corner 
should be one complete page 



T^lease return to page 120 Please return to 121 
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l.etum to page 122 
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Return to page 128 
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Please return etc, 



« 21 p 
= SO p 



Proceed to question 1?. below 
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